A Survey of HPV Variants

The following pages summarize variation observed in several HPV and animal PV types. This
introduction describes how to read the variant presentations. The “raw” alignment files of variants
treated herein are available electronically on our Web site (http://hpv-web.lanl.gov).

Although perhaps obvious, it bears emphasizing that the variation presented here cannot pretend
to correspond to all of the variation which could be observed in a novel isolate. For many types only
limited regions have been sequenced, and for many regions only small numbers of isolates from a given
type have been sequenced. The summary tables at the end of each type (described below) indicate
roughly the extent to which a region has been studied, although in some cases duplicate sequences
are represented only once, so the tables may underrepresent the amount of sequencing which has been
done.

For each HPV type an abbreviated GenBank-like file is presented for the reference isolate. The
FEATURES TABLE section of the file has been edited to show only the protein translations of coding
sequences in which nucleotide variation has been observed (Figure 1).

CDS  4237..5658
/note="L2 ORF from 4135 to 5658"
/ product ="m nor capsid protein"
/ gene="1L2"
/ note="putative"
/codon_start=1
/transl ati on=" MRHKRSAKRTKRASATQL YKTCKQAGTCPPDI | PKVEGKTI ADQ
| LQYGSMGVFFGGELG GTGSGTGGRTGY! PLGTRPPTATDTLAPVRPPLTVDPVGPSD
PSI VSLVEETSFI DAGAPTEVPS| PPDVSGFSI TTSTDTTPAI LDI NNTVTTVTTHNN
PTFTDPSVLQPPTPAETGGHFTLSSSTI STHYYEEI PMDTFI VSTNPNTVTSSTPI PG
SRPVARLGLYSRTTQQVKVVDPARYTIPTKLI TYDNPAYEG DVDNTEYFSENDNSI N
| APDPDFLDI VALHRPALTSRRTG RYSRJGNKQTLRTRSGKSI GAKVHYYYCAS]! B
PAZSEI ELQTI TPSTNYTTHSHAASPTSI NNGLYDI YADDFI TDTETTRYPEYPSTSLSG
Y1 PANTTI PFGGAYNI PLVSGPDI PI NJTBQAPSLIP! VPGSPQYTI | ADRGDFYLHP
SYYM_RKRRKRLPYFFSDVSLAA"

Figure 1. Translation of the L2 gene from the Features Table of HPV-16R.
Positions at which predicted amino acids are known to vary in other isolates
of HPV-16 are shown by black boxes.

The nucleotide sequence that follows the Features Table has also been edited to remove large blocks
of nucleotides for which only the sequence of the reference isolate has been determined. (Figure 2).
The amino acid sequence of each orf is written out in single letter code below the DNA sequence, with
amino acid codes lining up to the second position of the corresponding codon. Amino acids known
to vary are boxed. Nucleotide positions are numbered from the beginning of the reference sequence.
Amino acid positions, which are numbered from the start of each cds, are listed to the right of the
sequence with the number corresponding to the last residue on a line.

Nucleotide positions at which nonsynonymous (amino acid replacing) variation has been observed
are shown in white on black; the affected residues are boxed. (Strictly speaking, nucleotide positions are
shown in white on black if the codon containing them undergoes a nonsynonymous change, regardless
of whether the specific nucleotide change is nonsynonymous, which can be difficult to determine if
a codon undergoes changes at more than one position.) Nucleotide positions at which synonymous
changes are observed (strictly, positions at which a change is observed in codons for which there are
only synonymous changes) are shown in white on gray. A triangle symbbirfdicates the location
of an insertion in at least one of the variant sequences.

The tables following each GenBank file summarize variation at each nucleotide position at which
variation has been observed. The tables are organized by gene or noncoding regions with each gene
represented by two tables. The first table for a given gene, labelled “nuc,” (Figure 3 A) shows nucleotide
variation among the variants of the HPV type, with each column in the table presenting a position at
which nucleotide changes are observed. The numbers above the body of the table, read top-to-bottom,
indicate the number of the position (in the reference sequence) represented by each column. The first
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61 TTAGTATAAA Agcagacatt ttatgcacca aaagagaact gcaATQt[fc aggacccaca
A M HQ_KRT A MF QDUZPQ 13

ori <-/ E6 cds ->
signal -> |-> nRNA start site from
<- LCR . . . P97 pronot er
insertion point

E6 orf start->

121 ggagcgACCC [JEAAAGTTac caajtt atg cacagagct g caaacaact a tacatgafat
_E R P [R|K L P[Q[L C_T E L QT T I_H[D]I 33
-> E2 bind o

181 agif§attagaa tgtgtgtact gcaagcaaca gttactgcga cgtgagGrat atgactttgc
L E CV Y CKOQQ_ L L R REV Y DF A 53
5 sj /\ (E6*transcripts)

241 ttttcgggat ttatggatag tatatag@aga tgggaatcca tatgcfllgtEt gtgafaaatg
_F R D _L_ xv__Y_G__N__P__/Y(A__V__ C_@_K__C 73

nucleotide and
amino acid change silent variation

Figure 2. A portion of the E6 cds of HPV-16R. The annotated nucleotide sequence is shown
with its protein translation below. Nucleotide variants that cause amino acid changes are shown
in black, silent variants in gray. AL” symbol indicates the point where an insertion occurs

in at least one variant.

row of the table represents the reference isolate, with white on black or gray to indicate nonsynonymous
and synonymous changes, as described above. Dashes in the following rows indicate identity with
the reference sequence, while a letter shows a change with respect to the reference and dots indicate a
deletion. To the right of the table are indicated the first and last nucleotide positions over which a given
variant was sequenced.

The second table in each gene-group, labelled “aa,” (Figure 3 B) shows how these same nucleotide
changes affect the predicted protein sequence. The numbers above the table, read vertically, indicate
the amino acid residues to which the columns correspond. The reference isolate is again represented
in the first row, with positions showing amino acid variation in white on black; positions shown by
white on gray vary at the nucleotide but not the amino acid level. Dashes represent identity both on
protein and nucleotide level to the reference isolate, letters represent changes in the predicted protein
sequence relative to the reference, and asterisks indicate positions at which predicted protein sequences
are identical, although there is synonymous change in the corresponding nucleotide positions. Each
columninthis table corresponds to a column from the preceding table (i.e. a position at which nucleotide
variation is seen), in order to facilitate comparison of the two tables. This means certain amino acid
residues are represented in two columns because the corresponding codon shows variability at two

positions; these repeated columns are indicated by the syTn\babove the relevant pairs of columns.

Occasionally, variant sequences have insertions relative to the reference sequence. These are
indicated in two ways. If the insertion is short the letter “i” appears above the nuiﬁlsee%t(i)(rj]e position
numbers (Figure 3 C). In cases of long insertions relative to the reference sequenctaace is
used. When insertions occur the reference sequence shows a dot in the relevent nucleotide position.
When the insertion is longer than one nucleotide the nucleotide position number is repeated as many
times as necessary. Deletions also occur in some variant sequences relative to the reference sequence.
These are shown with the same notation as just described for insertions, i.e., a “d” for short deletions
and an overbrace for long deletions. In a few variant sequences frameshifts are observed which cause
a relatively long string of mismatches between the variant and reference sequence. These have been
noted in the GenBank file and also in the summary tables by the overbrace convention.

At the end of this section, beginning on page I-171, is a table that summarizes the sources of the
variant files included in this analysis. In that table are listed the variant names, their accession numbers,
and the primary literature reference.
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nucleotide position

E6 nuc read down A
11111111122222233334455
nonsynonymous 03344778856688913560413
nucleotide variant 91235682367969505043562
HPV16R e 83- 559
GALU1603 O\ 4 - G---- 226- 496
OR 7574  \XHA----- Grmmmmmmm - 104- 559
o425 ¢ N G---- 104- 559 first and last nucleotide
NM T197 cGmm e G---- 104- 559 sequenced for variant isolate
GALU1607 G----mmm - 226- 497
@04 e G- 104- 559
OR. 8987 Crmmmmmmmmmeem e G----  104-559
OR. 8329 Cmmmmmmmmmme o G----  104-559
0162 -GGl------- AGG TG - --- 104- 559
OR. 3473 CTGT------- AG-T--G--  104-559
/ repeated columns B
E6 aa 00000000000000000001111

01122333356666778990245
97711224482389165047150

HPV16R E
GALUI6O3 - L-----
OR 7574  a---- EE----cmmmeee e
o425 R € C I —_ V-----
NM T197 N R LT V-----
GALU1607 Wo-oooo -
@04 e Wemmomaa s
OR. 8987 F e iiiiaeeas Veeono
OR. 8329 o V-----
0162 -GEDD------- **E-YV-----
OR. 3473 *1IDD------- ol I A R
silent substitution
three insertions in variant C
sequences absent in L .
reference sequence deletion in variant
sequence SN11-1
P | '. ~

L CR i insertion d insertion

TT7T77777777777777777777777777777777777777777777777

45555666666666666666666666666666666666677777777777

70488224466889999999999999999999999999911144444444

99755676878354444444444444447777777777909955555555
HPV11 CTT..AATTGITC. . . .ot TTA ... .. 7277-7931
B11-7 e ---GC........ 7625-7874
B11-15D2 ae--a- O ---CC........ 7625-7874
HPV11VC T. GO  c e e e e ---CGC........
Gl1- 30 CA---- CAACACACCTGCCAACATAT. . TGCC- GCGGITGIGT  7625- 7874
SN11-1 CGA - - TATATAATG - . GCGGTTGTGT  7625- 7874

Figure 3. The nucleotide (A), and amino acid (B) tables summarizing variant sequence positions.
Figure 3C illustrates insertions in variant sequences.
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BPV-1R Variants

LOCUS BPV1R 7946 bp ds-DNA  Circular VRL 30-SEP-1988
DEFINITION Bovine papillomavirus type 1 (BPV-1), complete genome.
ACCESSION <not in GenBank>
KEYWORDS complete genome; open reading frame.
SOURCE Bovine papillomavirus type 1 DNA from cow, isolate 307.
ORGANISM Bovine papillomavirus type 1
Viridae; ds-DNA nonenveloped viruses; Papovaviridae;
Papillomavirus.
COMMENT Naturally occurring variants of BPV1R have been observed in the
L1 region and the noncoding region 5 of the L2 ORF.
Reference: Otten,N., von Tscharner,C., Lazary,S., Antczak,D.F.,
and Gerber,H., Arch. Virol. 132, 121-31 (1993)
Variant Accession Nos. L07797-L07800
Reference: Reid,S.W., Smith,K.T., and Jarrett, W.F.,
Vet. Rec. 135, 430-2 (1994)
Variant Accession Nos. U23379
FEATURES Location/Qualifiers
CDS 5609..7096
/note="L1 ORF from bp 5597 to 7096"
/product="major capsid protein"
/gene="L1"
/note="putative"
/codon_start=1
[translation="MALWQQGQKLYLPPTPVSKVLCSETYVQRKSIFYHAETERLLTI
GHPYYPVSIGAKTVPKVSANQYRVFKIQLPDPNQFALPDRTVHNPSKERLVWPVIGVQ
VSRGQPLGGTVTGHPTFNALLDAENVNRKVTTQTTDDRKQTGLDAKQQQILLLGCTPA
EGEYWTTARPCVTEENGACPPLELKNKHIEDGDMMEIGFGAANFKEINASKSDLPL
DIQNEICLYPDYLKMAEDAAGNSMFFFARKEQVYVRHIWTRGGSEKEAPTTDFYLKNN
KGDATLKIPSVHFGSPSGSLVSTDNQIFNRPYWLFRAQGMNNGIAWNNLLFLTVGDNT
RGTNLTISVASDGTPLTEYDSSKFNVYHRHMEEYKLAFILELCSVEITAQTVSHLQGL
MPSVLENWEIGVQPPTSSILEDTYRYIESPATKCASNVIPAKEDPYAGFKFWNIDLKE
KLSLDLDQFPERRFLAQQGAGINRERRISHESKRAKKKKK"

A
BASE COUNT 2270 a 1714 ¢ 1887 g 2075 t
0 0 0 il Bases 1 to 4020 not shown. [ 0 0 0
4021 acatcactgg ctatt [Fjgctg tgtttttact gttgtgtgga tttgat [Jitgt tttatatact

-> noncoding region
4081 gtatgaagtt ttt [Jcatttg tgcttgtatt gctgtttgta agttttttac tagagtttgt

4141 attcccc [@tg ctcagatttt atatggttTA AgctgcagcA ATAAAaATGa gtgcacGaaa
M__S_A R_K 5
L2 orf start -> L2 cds -> L2 orf ->
signal -> early poly-A |

O O O O Bases 4201 to 5521 not shown. [ | | |

5581 acggaaacat gccTAAtttt tittgcAGAT Ggcgttgtgg caacaaggcc agaagctgta

_R_ K H A $ M_A LW _Q Q G__Q K L Y 469/11
L1 orf start -> N 3 sj
L1 cds ->
<- L2 end
5641 tctccctcca acccctgtaa gcaaggtgcet ttgcagtgaa acctatgtgc aaagaaaaag
L PP TPV S KV L_ _C S E T Y V_ QR _K'S 31
5701 cattttttat catgcagaaa cggagcgcct gctaactata ggacatccat attacccagt
L FY HAE T EWRL_L T 1 G HP Y_Y P V 51
5761 gtctatcggg gccaaaactg ttcctaaggt ctctgcaaat cagtataggg tatttaaaat
_S ILG. A K T V. P K V_S A N QY R V_F KI 71
I-46
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5821

5881

5941

6001

6061

6121

6181

6241

6301

6361

6421

6481

6541

6601

6661

6721

6781

6841

6901

6961

7021

O

acaactacct gatcccaatc aatttgcact acctgacagg actgttcaca acccaagtaa
Q LP DPN QFAL PDR TV H NP SK

_E R L VW_A V_ I G_V
A ‘¢’ replaced by ‘g’

tactgtaact gggcacccca cttttaatge tttgcttgat gcagaaaatg tgaatagaaa
T V_ T G _H_ P T F N_A L L D A_E N V_N_R K

VT T QT T D DR K._Q L DA K QOQUOQ

I L L LGC TPAE_ GEVY WTT ARZPLC

_V.T D R[LIEI NG A C_ P P L E L K _ N_K H_I

E_ D _G__D M_M__E_|I_G F_G_A A _N_F K E_ I N_A

S KS DLP LDIQ_NZEI CLY PDY.L

K_M_A E D A A G_N_S_M_F F F_ A R K E QV

Y VR H ILW T R G G_S_E K E A P _T_T D_F

Y LK N NK G D AT _ L K.I P SV HF G_S

R AQ GMN NGIA WNN LLF LTV.G

agagtatgat agctcaaaat tcaatgtata ccatagacat atggaagaat ataagctagc
E Y _ D S S K F N_V_Y H R_H M_E E Y_K L A

_ LM P S V L E NWE_|I_ GV QPP T_S S |

L E D T Y R Y_I_E S_P_A T K C_A S N_V_|

tcctgcaaaa gaagaccctt atgcagggtt taagttttgg aacatagatc ttaaagaaaa
P AK EDP Y A GF _ KFW N_1D L KEK

gctttctttg gacttagatc aatttcectt gg flaagaaga tttttagcac agcaaggggc
L SL DLD QFZPL_ [GIRR F LA QOQG_A

aggatgttca EMtgt Ejagaa a@cgaagaat tagccaaaa B Ectt ggagta ag gc@gcaaa

G s TV RLKIRRI_ SQ Kl LTIS S KiP A K

O O O Bases 7081 to 7946 not shown. [ O O
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BPV-1R Variants

91

111

131

151

171

191

211

231

251

271

2901

311

331

351

371

3901

411

431

451

471

491

O



BPV-1R Variants

noncoding

BPV1R
PPBVARA
PPBVARC

L1 nuc

BPV1R

BPU23379
PPBVARB
PPBVARD

L1 aa

BPV1R

BPU23379
PPBVARB
PPBVARD

4444
0001
3694
6748
GTTC  4014-4186
AGAT  4014-4186
AGAT  4014-4186

i dddddd
6666677777777777
1111900000000000
3334933334666677
5795311262015635

ACCAAACCCT]

5609-7096

ACG.....TC  6964-7083

CATG
CATG

111144 444444 4444
7777677777888888
6779255568456699
L EECCH
XXRRXXXXXXSS
PNN*
PNN*

6062-6274
6062-6274
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LOCUS CRPV 7868 bp ds-DNA  Circular VRL 31-AUG-1987
DEFINITION Cottontail rabbit (Shope) papillomavirus (CRPV), complete genome.
ACCESSION K02708
KEYWORDS complete genome.
SOURCE Cottontail Rabbit Papillomavirus DNA recovered from a
papilloma of wild cottontail rabbit (provided by G.Orth),
clone pIG30.
ORGANISM Cottontail rabbit papillomavirus
Viridae; ds-DNA nonenveloped viruses; Papovaviridae;
Papillomavirus.
COMMENT Naturally occurring variants of CRPV have been observed in the region
E7, E1, E2, E4, E5, and L2.
Reference: Wu,X., Xiao,W., and Brandsma,J.L., J. Virol. 68, 6097-102
(1994). Variant Accession Nos. U09467, U09493-U09497
FEATURES Location/Qualifiers
CDS 1075..1359
/note="E7 ORF from bp 979 to 1359"
/product="transforming protein"
/gene="E7"
/note="putative"
/codon_start=1
[translation="MIGRTPKLSELVLGETAEALSLHCDEALENLSDDDEEDHQDRQV
REEERPYAVSVPCKRCRQTISFVJMREAIRTLNRLLSASLSLVCPECCN"
CDS 1362..3170
/note="E1 ORf from bp 1356 to 3170"
/product="replication protein"
/gene="E1"
/note="putative"
/codon_start=1
[translation="MAEGTDPLDDCGGFLDTEADCLDCDNLEEDLTELFDADTVSSLL
DDTDQVQGNS[EQHHEATETLKSIEHLKRKYVDSPDKSLGIDNSVNALSPRLQAFS

CRPV Variants

CDS

CDS

CDS

LSGQKKAVKKRLFGTDGDEAASGAESLQVESGFGSQQSVSDTPVTDILNANTARVKHL
LLFRQAHSVSFSELTRTFQSDKTMSWDWVGGSMEESLQTSLRSHCVYVQYDL
NFAETNASSLLLLLRFKAQKCRDGVKALLSQLLGVQDLKVLLEPPKTRSVAVALFWYK
RAMVSGVFSYGPMPEWITQQTNVNHQMLQEKPFQLSVMVQWAYDNHLQDESSIAYKYA
MLAETDENARAFLASNSQAKYVRDCCNMVRLYLRAEMRQMTMSAWINYRLDGMNDDGD
WKVVVHFLRHQRVEFIPFMVKLKAFLRGTPKKNCMVFYGPPNSGKSYFCMSLIRLLAG
RVLSFANSRSHFWLQPLADAKLALVDDATSACWDFIDTYLRNALDGNPISVDLKHKAP
IEIKCPPLLITTNVDVKSDDRWRYLFSRICVFNFLQELPIRNGTPVYELNDANWKSFF
KRFWSTLELSDPEDEGDDGGSQPALRLHTGGTSQSL"

3112..4284

/note="E2 ORF from bp 3088 to 4284"

/product="regulatory protein"

/gene="E2"

/note="putative"

/codon_start=1
ftranslation="MEALSQRLDSIQEELLSLYEKESTSLESQLQHWNLLRKEQVLLH
FCKKHGIRQLGYTPVPSLLTSQECAKQAIEMVLYIESLLRSPYSDEPWTLQDTSRERF
ESPPQKTFKKNARVEVYYDGDRGNNNEYTIIFEEENADGEWVKTESGVDYRGIYY
VDSEGNYVYYVDFSTDAGRFAANGHYDVVFQNMRLSSSVTSSPQPLVSAPEDTVPEEA
PDSAVPAAQKKTGPKTTRTLGRRRSRSPGVQRRPAKQRKQAAHNERIRERAP
EDVGRRTTTVGRTPPGHRIRELITEASDPPVICLKGGHNQLKCLRYRLKSKHSSLF
DCISTTWSWVDTTSTCRLGSGRMLIKFADSEQRDKFLSRVPLPSTTQVFLGNFYGL"
3377..4015

/note="E4 ORF from bp 3332 to 4015"

/gene="E4"

/note="putative"

/codon_start=1

ftranslation="MSHGHCRIPVEKGSKALRKRHSKRTQL MLRFTMMVTEGTTMNTH
CQAANEGTLMGSGLRLKVEWTIEGFIMWTLKETMCIMWTSQPTRDVLLLMDTMTWCF
KTCASLLLSPAPPSRWSVPLKTPSPKRPPTVQCPPLKRKQGPKPRVHWADEGQGHQGC
NEGRQSNENRPPRTKRILLPGTSDRLLQRTLDEELRRLEEHLPGGIDGFASL"
4274..4579

/note="E5 ORF from bp 4265 to 4579"

1-49
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CRPV Variants

/gene="E5"
/note="putative"
/codon_start=1

translation="MGFSDVYACNPFPSAAFVTQRFF VEENWRIOXVSWLHGHENAG
LHHHIFIQHAKLLAIAQLTYRINLKTKQLQIKFCSMAALVFSLEDLESVVPEVLGVD"

BASE COUNT 2252 a 1725 ¢ 1929 ¢ 1962 t
0 0 0 0 Bases 1to 1020 not shown. [ [l [l
1021 ttctttatat actactgttt ttccttctgt actggcttta tcgaattctg caa [FATGata
M_ L
-> noncoding region E7 cds ->
1081 ggcagaactc ctaagcttag tgagctggtt [ftaggtgaaa ctgctgaagc gcttagtctg

1141

1201

1261

1321

1381

1441

1501

1561

1621

1681

1741

1801

1861

1921

1981

2041

2101

G R T P KL S E L V L G E T A EA_L_ S L_
cattgcgacg aagcattaga gaatttaagt gatgatgatg aggaggatca tcaagataga
H CD EALE_NLS DDD EEDH_Q DR

caggtg [lllca @agaaaggcc ctatgcagtg tccgtgccat gtaagcgctg taggcaaact
_Q_VE_R_P Y AV S VP C KURZC_R QT
atcagcttcg tctgcgtctg tg Mtccagaa gccataagaa ccttgaatcg actgctatcc
IS F Vv_C V_C_|A|lP E A I_LR T L NR_L L s
gcatcgcttt ccctggtgtg cccggagtgt tgTAACTGAa aATGgcetgaa ggtacagacc
A S L S L V.C_P E C_ C N_3%

E1l ORF start -> -> E1 cds

ctttagatga ctgtgggggg ttcttagaca cggaagcgga ctgtttagac tgtgacaacc
PLDD CG G F LD TEAD_ C L D C_D_N

ttgaggagga cctgacagag ctgtttgatg ctgacactgt aagcagttta ctagatgata
LEED LTE LFD ADTV_ S SL LDD

L K SI_E H L KRIK Y VDS P DK S LG

tcgacaactc cgtcaatgec ttgagtccaa gattacaagc tttctcactg tcaggacaaa
I D NS VNA L SP RLOA F S L S G O_

aaaaggctgt taaaaagaga cttttcggta ctgacggaga tgaagctgct tctggtgetg
K K AV KKR L F G T DG D _EAA S G_A

agtcgttaca ggtagaatcg ggatttgggt ctcaacaaag cgtatcagat acacctgtga
ESLQ VES GFG S 0QO0QS VSD TPV

ctgacatttt aaatgcaaat acagcaagag tcaaacattt gttgttattt aggcaagctc
T D I L _NAN TAR V KHL LLF RQA

H SVS FSE LTR TFOQS DKT M S W_

DDW V.G_G L A D I_H[V]S VL _ES L QTS

LR SH CV.Y V QY DLNF_ AET NA_S

S LLL LLR FKA QKUC CR_DGV KA.L

LSQL L GV QDL KV LL_EPP KTR
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22

42

62

82

94

26

46

66

86

106

126

146

166

186

206

226

246

266



2161

2221

2281

2341

2401

2461

2521

2581

2641

2701

2761

2821

2881

2941

3001

3061

3121

3181

3241

3301

3361

gtgtcgetgt tgeattgtic tggtacaaaa gggcgatggt tictggggtt tttagctacg

S VAV

K_P_F_Q

W

Y K_R_A M.V

gtagtattgc atacaagtat gcaatgctcg ctgaaactga tgagaatgca agagcgtttc

S S I_A

A _M_L

A_E T D

tagcttctaa ttctcaggcg aagtatgtta gggactgttg caacatggtc agactctatt

L A_S N

_S_Q A K _Y_V_

R_D C C

tgaacgatga tggggattgg aaggtggtcg tgcattttct gcggcaccaa cgagtggagt

M_N D D_G D W

F_I_P_F

K_V_V

F_ L R G

V_H_F_L

R_H

tggtgttita tgggccacca aatagtggga agtcatattt ttgcatgagc ctcataagat

M_V_F Y

G_P_P__N_S_G

K_S Y_F

tacttgcagg acgggtcttg tcgtttgcaa acagcagaag ccatttttgg ctgcaaccat

L L AG

L A D A

D_T Y L

_E

DD R W

I_ R_N

S_F A

L

|
ol

N_P_ I

LT T

_D_

S

M_E_A
D_E G D D _G_G__
E2 cds ->
S LY E_K E S
G T S Q_S L _$
<- E1 end

acgagtttgg agtcccagct acagcactgg aacttactaa gaaaagaaca ggtectttta

catttctgta aaaaacacgg gatcaggcaa ctgggctaca cgcctgtcec gtctcttctt

_H_F_C__

K_K H G_I_R Q L G_Y__

acctcacagg aatgtgcaaa gcaagccaTA Gaaatggtge tgtacattga aagcctactc

E4 cds >

I-51

R_K E Q_V L L

T_P V_P_S L L_

L Y I E_S L L_
R_F_E
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286

306

326

346

366

386

406

426

446

466

486

506

526

546

566

586

23
602

43

63

83

103
15



CRPV Variants

3421 agccctccge aaaagacatt caaaaagaac ccagcta @ty ttgaggttta ctatgatggt
S P P Q K T F_K K N_ _P_A_EL V_E V_Y_Y D _G_ 123
_A L R KRH S KRT_QL|L|LRF T M_MYV 35
frameshift
3481 gacagaggga acaacaatga atacacactg tgggg tt EXfit et ;lg g@lacgctgat
DR _G_ N_N_N_E_Y T L W _G[I_| FIILIIL[G_ |N/A D 143
_T E G_ _T_T M__N_T H_ C _G_l_V_l_Y_j LL_LL_LL_L G_T L M 55
3541 ggggagtggg ttaagactga aagtggagtg gactatagag ggatttatta tgtggactct
G_E W_V K T E_S G V__D Y R G I_Y_Y_V D s 163
G S G LR L KV EW_TIE G_F_ I M_W_T.1 75
3601 gaaggaaact atgtgtatta tgtggacttc tcaaccgacg cgggacgttt tgctgctaat
E G _N_Y_V_Y Y_VDF S TD A G R F_A A N_ 183
_KCE T M_C I _ MW T S_Q P T R D V_ L L L M 95
3661 ggacactatg acgtggtgtt tcaaaacatg cgcctctctt cttctgtcac cagctccece
G_H Y D V. V_F_Q N M_ R L S S SV T_S s P_ 203
DT M T W C_F K T C_A S L L L S P A P_P 115
3721 cagccgetgg tcagtgccce tgaagacacc gtccccgaag aggceccccga cagtgcagtg
Q P L V.S A P_E D T VP E E_A P D_S A V_ 223
_ S R W_ SV P L KT/P_SPK RP P T V_QC 135
3781 cccgecgetc aaaagaaaac agggcccaaa accacgcgta cactgggcag acgaaggtca
P_A A Q K K T_G_ P K T T R T L G R_R R_S_ 243
PP L KR K QGPK_P RV HWA D E G Q 155
3841 aggtcaccag gggtgcaacg aaggccggca aagcaacgaa aacaggccgc cccggacgaa
R S P G_V QR_RPA K QR K QAA_P D E_ 263
G H Q G_C_N_ E_G R Q_S N E N R P P R TK 175
3901 gcggattctg ct glccgggga catcagaccg cctgctccag aggacgttgg acgaagaact
A D S_A[A|GD_I R P P AP ED V_G_RRT. 283
_R 1L L PG T S DUR_L L Q R T L D_E E L 195
3961 acgacggttg gaagaacacc tcccgggcgg aataga Mggc ttcgcgagcet taTAAcagaa
T T V_ G _R_T P_P G R _N_R L R E L _ I T E_ 303
R R L E E H L P G G_I1 D G__F A S L_$% 212
<- E4 end
4021 gctagcgatc cgceccgtgat ttge [@tgaaa ggggggcaca accagcttaa gtgcttaagg
A S D P_P_V |I_C L K G G H N_QL K_C L R 323
4081 tatcgcctta aaagcaagca ctcctcacta ttcgactgca taagcactac ttggagctgg
Y R L K S KH_S s L FDC |_S T T_W_S W_ 343
4141 gttgacacaa cgagcacatg caggctaggt agcgggcgca tgcttataaa gtttgcggac
VD T T_S T C_R L G S G R _M_L I_K_F A D_ 363
4201 tctgagcagc gcgataagtt tcttagcagg gtcccactcc catcaacaac gcaggtgttt
S EEQ R D K F_L SR VP L P STT_QV F 383
4261 tTAGggaatt tttATGggct tTAGtgacgt gtatgcatgT AAcccattcc catcagcagc
LGN _F Y G L _8% 390
M_G_F_ S D V_Y_ A C__N_P F P_S A A 16
E5 orf -> E5 cds -> <- E2 end L2 ORF ->
frameshift
4321 ttttgtaacg caacgttttt tt rEEcEed Haailgdt fEE SofElcEMaal aggtgtcATG
M 1
_F VT Q R F F_ LV_LP_LI _ [_N_l_L_l_A_j LH_LT_LQJ_ K_l_V_S_W 36
L2 cds ->
4381 gttgcacggt cacgaaaacg cagggctgca ccacaaga ga tttatccaac atgcaaaatt
V_A R S R K R_R A A P QD I_Y_P_ T_C K I 21
L H G H E N_ A G L _H_H K F I_Q_ _ H_A K L 56

O O O O Bases 4441 to 7868 not shown. [J O O O

I-52
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noncoding

CRPV
CRPVvar.con

E7 nuc

CRPV
CRPVvar.con

E7 aa

CRPV
CRPVvar.con

E1l nuc

CRPV
CRPVvar.con

El aa

CRPV
CRPVvar.con

E2 nuc

CRPV
CRPVvar.con

E2 aa

CRPV
CRPVvar.con

r~NOPR

G 976-1074
Cc 1020-1074

11111
12222
10018
17813

e 1075-1359
CCAGA  1075-1359

14447
35560

*HHRD

111
559
335
151
O 1362-3170

TCC 1362-1639,1738-1995

001
559
787
PRV
L*A

frameshift

—
333333333333334
455555555555990
511112222223194
867890346792375

ATATATATCACC

GGTATATATATGATC

111111 114111223

133333333344691
656667889901862

I € 1| FI'I'11 CNAR

S*YYYIYYYYWDTW*

3112-4284
3374-3674,3769-4209,4252-4284

I-53
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E4 nuc 33333333333333
45555555555599
51111222222319
86789034679237
CRPV 3377-4015
CRPVvar.con GGTATATATATGAT  3377-3674,3769-4015
E4 aa 0000000 0000012
24444445555570
87788890011297
CRPV LVVYYYLLLLL
CRPVvar.con VGGIIIFIT**
frameshift
E5 nuc 44444444444000444444
33333333333333333334
44444555555566666671
34568014568901346709
CRPV CTACATATCTCCACTACCACR A W k)
CRPVvar.con TGTACATATCTGCTCGAACT  4274-4571
E5 aa 5225252252222 3333334
44455667889990011239
CRPV
CRPVvar.con CCCTTNNKSSCCCYYAAKQI
L2 nuc 4
4
1
9
CRPV 4378-5856
CRPVvar.con T 4378-4571
L2 aa 1
4
CRPV
CRPVvar.con *

[-54
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LOCUS HPVla 7815 bp ds-DNA  Circular VRL 06-JUL-1989

DEFINITION Human papillomavirus la (HPV-la), complete genome.

ACCESSION V01116 X03321

KEYWORDS circular; genome; origin of replication.

SOURCE Human papillomavirus type 1a DNA.

ORGANISM Human papillomavirus type la
Viridae; ds-DNA nonenveloped viruses; Papovaviridae;
Papillomavirus.

COMMENT Naturally occurring variation of HPVl1a has been observed throughout
the genome in the complete genomic sequence of a variant isolate;
however, the variant isolate is highly similar to the reference
clone.

Reference: Meissner,J., Virus Genes 9, 189-91 (1995).
Variant Accession No: U06714
FEATURES Location/Qualifiers
CDS 812..2650
/note="putative"
/note="ORF E1 from bp 773 to 2650"
/product="replication protein"
/gene="E1"
/note="putative"
/codon_start=1

ftranslation="MADNKG TENDWFLVEATDCEETLEETSLGDLDNVSCVSDLSDLL
DEAPQSQGNSLELFHKQESLESEQELNALKRKLLYSPQARSADETDIASISPRLETIS
ITKQDKKRYRRQLFSQDDSGLELSLLQDETENIDESTQVDQQQKEHTGENBAAGY
KASNIRAALLSRFKDTAGVSFTDLTRSYKSNKTCCGDWVLAVWGVRENLIDSVKELLQ
THCVYIQLEHAVTEKNRFLFLLVRFKAQKSRETVIKLITTILPVDASYILSEPPKSRS
VAAALFWYKRSMSSTVFTWGTTLEWIAQQTLINHQLDSESPFELCKMVQWAYDNGHTE
ECKIAYYYAVLADEDENARAFLSSNSQAKYVKDCAQMVRHYLRAEMAQMSMSEWIFRK
LDNVEGSGNWKEIVRFLRFQEVEFISFMIAFKDLLCGKPKKNCLLIFGPPNTGKSMFC
TSLLKLLGGKVISYCNSKSQFWLQPLADAKIGLLDDATKPCWYMRNALDGNTI
CIDLKHRAPQQIKCPPLLITSNIDVKSDTCWMYLHSRISAFKFAHEFPFKDNGDPGFS

LTDENWKSFFERFWQQLELSDQEDEGNDGKPQQSLRLTARAANEPI"
CDS 2592..3797

/note="putative"

/note="ORF E2 from bp 2568 to 3797"

/product="regulatory protein"

/gene="E2"

/note="putative"

/codon_start=1

ftranslation="MENLSSRLDLLQEQLMNLYEQDSKLIEDQIKQWNLIRQEQVLFH
FARKNGVMRIGLQAVPSLASSQEKAKTAIEMVLHLESLKDSPYGTEDWSLQDTSRELF
LAPPAGTFKKSGSTLEVTYDNNPDNQTRHTIWNHVYYQNGDDVWRKVSSGVDAVGVYY
LEHDGYKNYYVLFAEEASKYSTTGQYAVNYRGKRFTNVMSSTSSPRAAGAPAVHSDYP
TLSESDTAQQSTSIDYTELPGQGETSQVRQRQQKTPVRRRPYGRRRSRSPRGGGRREG
ESTPSRTPGSVPSARDVGSIHTTPQKGHSSRLRRLLQEAWDPPVVCVKGGANQLKCLR
YRLKASTQVDFDSISTTWHWTDRKNTERIGSARMLVKFIDEAQREKFLERVALPRSVS

VFLGQFNGS"
CDS 3877..4152
/note="putative"
/note="ORF E5 from bp 3877 to 4152"
/gene="E5"
/note="putative"
/codon_start=1

ftranslation="SLQHCNKCIAYVENALPPKIYTPHAKYQTPAHLTFKIKLSIQQLL

A

IKYCNMAVWEFFWEVWALEQPEALEEELVILPSVRVVGLELLLVQLQ"
CDS 3897..5420

/note="putative"

/note="ORF L2 from bp 3894 to 5420"

/product="minor capsid protein"

/gene="L2"

/note="putative"

/codon_start=1

I-55
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HPV-1a Variants

ftranslation="MYRLRRKRAAPKDIYPSCKISNTCPPDIQNKIEHTTIADKILQY
GSLGVFLGGLGIGTARGSGGRIGYTPLGEGGGVRVATRPTPVRPTIPVETVGPSEIFP
IDVVDPTGPAVIPLQDLGRDFPIPTVQVIAEIHPISDIPNIVASSTNEGESAILD\[§.
AQMATIRTVSRTQYNNPSFTVASTSNISAGEASTSDIVFVSNGSGDRVVGEDIPLVELN
LGLETDTSSVVQETAFSSSTPIAERPSFRPSRFYNRRLYEQVQVQDPRFVEQPQSMVT
FDNPAFEPELDEVSIIFQRDLDALAQTPVPEFRDVVYLSKPTFSREPGGRLRVSRLGK
SSTIRTRLGTAIGARTHFFYDLSSIAPEDSIELLPLGEHSQTTVISSNLGDTAFIQGE
TAEDDLEVISLETPQLYSEEELLDTNESVGENLQLTITNSEGEVSILDLTQSRVRPPF
GTEDTSLHVYYPNSSKGTPIINPEESFTPLVIIALNNSTGDFELHPSLRKRRKRAYV"

CDS 5413..6939
/note="putative"
/note="ORF L1 from bp 5347 to 6939"
/product="major capsid protein"
/gene="L1"
/note="putative"
/codon_start=1
ftranslation="MYNVFQMAVWLPAQNKFYLPPQPITRILSTDEYVTRTNLFYHAT
SERLLLVGHPLFEISSNQTVTIPKVSPNAFRVFRVRFADPNRFAFGDKAIFNPETERL
VWGLRGIEIGRGQPLGIGITGHENKLDDAENPTNYINTHANGDSRQNTAFDAKQTQ
MFLVGCTPASGEHWTSSRCPGEQVKLGDCPRVQMIESVIEDGDMMDIGFGAMDFAALQ
QDKSDVPLDVVQATCKYPDYIRMNHEAYGNSMFFFARREQMYTRHFFTRGGSVGDKEA
VPQSLYLTADAEPRTTLATTNYVGTPSGSMVSSDVQLFNRSYWLQRCQGQNNGICWRN
QLFITVGDNTRGTSLSISMKNNASTTYSNANFNDFLRHTEEFDLSFIVQLCKVKLTPE
NLAYIHTMDPNILEDWQLSVSQPPTNPLEDQYRFLGSSLAAKCPEQAPPEPQTDPYSQ
YKFWEVDLTERMSEQLDQFPLGRKFLYQSGMTQRTATSSTTHSHBARRRRKA"
BASE COUNT 2396 a 1482 ¢ 1666 g 2271 t
1 gttaactacc atcattcatt attctagtta caacaagaac cTAGgagtta tatgccagaa
E8 orf start ->
61 gtaagccTAT AAAAtacaca ggTAAgactc tgcacaggac cagATGgcga caccaatccg
M_A T_P IR 6
signal -> E6 orf start -> E6 cds ->
121 gaccgtcaga cagctttccg a Elagcctctg tatcccatat attgATGttt tattgccttg
_T VR QL S E S L C_I_P Y I_DV_LL P C 26
_M_F_ _Y_C L 5
E8 cds ->
181 taatttttgt aattattttt tgtctaatgc tgagaagctg ctttttgatc attttgattt
_N_F C_ N_Y F L S NA_E K L L F D H_F D L 46
V_I_FV_|ILF CL M L R S C_F L I _1_LI 25
241 gcatcttgtc tggagagaca atttggtgtt tggatgctgt caagggtgtg ctagaactgt
_H L V. W R D N_L V F_G C C Q. G C_ A R TV 66
C I L S_G E T I_LW C L DA V_KG V_ L E L 45
301 tagcctattg gagtttgttt tatattatca ggagtcttat gaggtaccgg aaaTAGaaga
S L L E_F V_ LY Y Q_E S Y E V_ P_E I E E 86
LAY W_S L F Y _ LI RS L M_R Y R K $ 63
<- E8 end
361 aattttggac agacctttat tgcaaattga actccgttgt gttacatgca taaaaaaact
L b R P L L QI E_L R C VT C_ I_K K L 106
421 gagtgttgct gaaaaattgg aggttgtgtc aaacggagaa agagtgcata gagttagaaa
_S V.A E_K L E V_V_S_ NG E R V. H R V R N 126
481 cagacttaaa gcaaagtgTA Gtttgtgtcg cttgtatgcT ATATAAcaAT Ggtgggcgaa
M _V_G_E_ 4
_R LK A K C S L CR_L Y A _I_% 140
E7 orf start -> E7 cds ->
<- E6 end
signal ->
541 atgccagcac taaaggacct ggttcticaa cttgaaccaa gcgtcctaga tttagatctt
M_P_ A L K D L_V L Q L E P SV L D_L D L 24



601

661

721

781

841

901

961

1021

1081

1141

1201

1261

1321

1381

1441

1501

1561

1621

1681

1741

1801

HPV-1a Variants

tattgttacg aggaggtgcc tcctgatgac atagaggagg agttagtgtc gectcagcaa
Y_C Y_E_E V_P P D D |_E_E E_ L V.S_P_Q Q_ 44

ccttatgctg tcgttgettc ctgtgectat tgcgagaaac tggttcgatt gaccgtccte
P YA VV A S CAY CEK LVRL_ TV.L 64

gcggatcaca gcgecattag acagctggag gaactcctic tgegatcttT GAacatcgtg

El orf start ->

tgcccactgt gcaccctaca gcgacagTAA aATGgcagat AATAAAgGTa ctgaaaacga

C_ P L C T L Q_R Q $ 93
_M_A D_ N_K G__T_E N_D 10
El cds -> 5sj A
<- E7 end -> signal
ttgotttttg gtggaggcga cagattgtga ggaaacgtta gaggaaACCT CACTTGGTga
_W_F L V. EA T D CE_E T L E E T S L G D 30
-> E2 bind
cctagataat gtttcttgtg ttagcgactt atctgattta ttagacgagg cgccgcaaag
_ LD N V.S C V.S D L_s DL L b E A P _Q_S 50
ccaggggaat tccctggaat tgticcacaa gcaagaatcg ctggaaagcg aacaggaact
_Q G_N__S L E L FHK_QE S L E S E_Q_E L 70
taatgcttta aaacgaaagt tactttacag tcctcaggcg agaagcgcgg acgaaacaga
N A L KR K L LY S_ P QA R S A D ETD 90
cattgctagc attagtccta gattagaaac tattictatt acaaagcaag acaaaaaaag
_ILA'S IS P _R_ L E T_ IS I T K Q D_K K R 110
gtatcgaagg caactgtttt ctcaggatga tagtggttta gagctatcgc tgcttcagga
_Y R R QL F S QD D_S G L _E L S L L QD 130
tgaaactgaa aatattgatg aatcgacaca gGTagatcaa cagcagaaag aacatactgg
_E T E N_ILD E_S T _Q_V D Q Q QK E H T G 150
5 s A
ggaagttggg gccgctgggg tg Blacatttt gaaagctagt aatatccgcg ccgcattatt
_E_ V. G _A A G __ VI_L _K A 'S N IR A A L L 170
aagcagattt aaagatacgg ctggcgtcag ttttacagAC CTGACGCGGT cgtacaagag
_S R F KD T A G V_S_F T D L T R _S_Y K S 190
-> E2 bind
caacaaaacc tgttgtggag attgggtttt ggcagtttgg ggtgtccgtg aaaatttaat
_N K T CC G _D W V. L_AV W G V. R E N LI 210
tgacagtgta aaagaattat tgcaaaccca ttgtgtgtat attcaattgg aacatgcagt
D S V. K E L L QTH_C V. Y |I_Q L EHAV 230
aactgaaaaa aatagatttt tatttttatt ggtacgattt aaagcccaga aaagtagaga
_T E K NRF L F L L_V RF KAQ K S RE 250
gactgtgata aaacttataa ccacaattct tccagttgat gctagctata ttttgtctga
_T V_ I K L I T T I L_P V D A S Y_ I_L S E 270
gcctccaaaa tcaagaagtg tggctgctgc attattttgg TATAAAagat ctatgtcttc
PP K SR S V_AAA_L F W Y_K R S M_Ss_ S 290
signal ->
aactgttttt acatggggta caactttgga gtggattgca cagcaaaccc ttattaatca
_T V_F T W_G_ T_T L E_W_I_A Q QT L I _N_H 310
tcagttagat tccgaaagtc cctttgaget ttgtaaaatg gttcagtggg cctatgataa
_Q L b S E S P F EL_CKM V. QW A Y DN 330
tggacataca gaagagtgta aaattgcata ttattatgct gttttagcag atgaggatga
_G_H T E E C K I_A Y_Y Y A V1L A D E D E 350
I-57

AUG 96



HPV-1a Variants

1861

1921

1981

2041

2101

2161

2221

2281

2341

2401

2461

2521

2581

2641

2701

2761

2821

2881

2941

3001

3061

3121

aaatgcaagg gcatttctaa gctctaattc acaggcaaaa tatgtgaaag actgtgcaca
NA R A F L S S N S_ QA K Y VK

M_V R H Y L RAEM_AQM S M_S

P KK N C L LIF G_P PN TG K

T S L LKL LGGK_V IS Y C_N

F W L QPL ADAK_ | G L L DD

atttgctcat gagtttccat ttaaagacaa tggtgatcca ggattttcct taacagacga
F AH EFP FKDN_GDZP G F_S

_E G N D G K P_Q QS _ L R L T A R A A N_|

M_E N_ L S S R L D L_L QE QL M__
E2 cds ->

acctataTGA acaggacagt aaattgatag aagatcaaat taagcagtgg aatctaatta

P 1 $

N_L Y E_Q D S K L I E D _Q I _K Q W _ _N_L I

<- E1 end

gacaagaaca agttcttttc catttcgcca gaaaaaatgg ggtaatgaga attggattgc

R_Q E Q_V L F HFA RKNG_V MR I_G L

aggcagttcc atctttagcg tcctcacagg agaaggcaaa gacagctatt gaaatggtgt

Q_A VP _S L A S S Q E K AK_TAI E M V

taca [Jttaga gtctttaaag gactcacctt atggcacaga ggattggtca cttcaagaca

L HL E_S L K D SP Y G T E_DW S L QD

ctagcagaga gctgttttty gcacccccag ctggcacctt caagaagagt ggcagcacac

TS R E_L F L A PP A GT F_KK 'S G _S T

ttgaggttac ctatgacaat aaccctgata atcagacaag gcacacaatt tggaatcatg

L EEV T_Y D _N__N_P D N_Q T R_H T I. W_N_H

T I C |

V.Y Y Q_ NG D DV W RKVS S GV DAV

GV Y Y _ L EH DG.Y_ KNJY.Y_ VLF

signal ->

cctctaagta cagcacaaca ggacaatatgy ctgTAAatta caggggtaaa aggtttacaa

A S KY STT G QY AVNJY_ RGAK

E4 orf start ->

I-58
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370

390

410

430

450

470

490

510

530

550

570

590

610
16

612
36

56

76

96

116

136

156

176

196
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3181 ATGttatgtc ttccactAGe tccccaaggg ctgetgggge tcctgcagta cactccgact
M L C L P LA_P QG L L G L L QY_TUP T 20
NV M S_ S T S S PR A AGA_P AV H S D_ 216
E4 cds -> N 3 s
3241 acccaaccct atccgagagT GAcaccgccc agcaatcgac gtccatcgac tacaccgaac
T Q P Y_P R V_T P P S NR R P S T_TP N_ 40
H R P _ A 1D VHR L HRT 13
Y P T L _S E S DT A QQ S T_S I_D Y_TE_ 236
E3 orf start ->
3301 tcccaggaca gggggagacc tcgcaggtcc gacaaagaca gcagaaaaca cctgtacgca
S Q D R GR P R R S D KD S R KH_ L Y A 60
P R T G _G D L A G P_T K T A E N T C T _Q 33
L P GQ_G ET S QV R QR Q_QK T P V R_ 256
3361 gacggcctta cggacggcga agatccagaa gtcccagagg tggaggacga agagaaggag
D G L T D G E_D P E V P E V_E D E_E K E_ 80
_T A L R.T A K ILQK_S QR W R T K RRR 53
R R P Y _ G R R R SR S PR G_G G R R E G_ 276
3421 aatcaacgcc ctcTAGgaca cccggatctg tcccttctge gcgagacgtt ggaagtatac
NQ R P L G H_ P DL S L L R ETL_ _E V_ Y_ 100
_ILN_A L $ 57
E_S T P_S R T P G S V_P S A_R D V_ _G_S_ | 296
<- E3 orf end
3481 acacaacgcc tcaaaaggga cattcttcaa gacttagacg acttctgcag gaagcttggg
T Q R L KR D_I L Q DL D D F_CR_K L G_ 120
H T T P_Q K G__H S S R L RR_L L Q E A W__ 316
3541 atccacccgt ggtctgtgTA Aaagggggtg ccaatcagct taagtgtctc agGTacagac
I H P W_S V_ $ _ 126
D PP V_V CV K G G A NQL_KC L R Y_R_ 336
<- E4 end 5si A
3601 ttaaagcatc tactcaagtt gactttgaca gcataagcac cacatggcat tggacagata
L KA S_TQV D FD SIS T_TW H W_TD 356
3661 gaaaaaacac cgagaggata ggtagtgcta gaatgttagt aaagtttatt gatgaggctc
R_K NT_ _ER I G S A R M L V_KF I D E A_ 376
3721 aacgagagaa gtttcttgag agagttgctt tgcccagatc agtgtctgtg tttttgggac
QR EK_F L E RV A L PR S_V SV F L G_ 396
3781 agtttaatgg gtctTAAaat taatggaagt tgattttgct tggacgtgtg tacatagtcc
Q F N G _S $ 401
<- E2 end
3841 ctgTATATAT tcccctccta cccccacata cctTGAagct tgcaacatty TAAcaaATGt
S L_Q_H C_N_K C_ 8
M_ 1
A
signal -> E5 orf start -> L2 orf start ->
L2 cds ->
3901 atcgcctacg tagaaaacgc gcetgccccca aagaTATATA cccctcatge aaaatatcaa
I_A Y V_E N A_L P P K ILY TP HA_KY Q 28
Y R L R_R KR A AP KDIY_P s C KIS 21
signal ->
3961 acacctgccc acctgacatt caaAATAAAa ttgagcatac aacaattgct gataaaatat
T P A H L TF_K I K L S I QQ L L _ I K Y_ 48
NT C P_P D I_ _Q N K I_E H T_T I A D K I 41
signal ->
4021 tgcaatatgg cagtctggga gtttttitgg gaggtttggg cattggaaca gccagaggct
C N M _ A VW E_FF W E VW _ AL E Q_P E A 68
L QY G_S L G V_F L G_G L G _1_G_ T _A R _G__ 61



HPV-1a Variants

4081 ctggaggaag aattggttat actcccctcg gtgagggtgg tggggttaga gttgctactc

L EE E L V_ I_L P S VRV V. G L E_ L L L 88

S GG R_I_G Y T P L G E G G_G V R VAT 81
4141 gtccaactcc agTAAggcct acaatacctg tggaaacagt aggccccagt gaaattttcc

V_Q L Q_% 92

R P T P_V_R P T I_P V_ETV_G P S _E_I_F_ 101

<- E5 orf end

4201 ccatagatgt tgtagatcct acaggccctg ctgttattcc cctacaagat ttaggtagag

P_I_D V_V D P T G P AV I_P_L QD L G R_ 121
4261 acttcccaat accaactgtg caggttattg cagaaattca ccctatttct gacataccaa

DF P | _P T V. QV I A EI_H_P I S D I P__ 141
4321 acattgttgc Eltcttcaaca aatgaaggag aatctgccat attagatgtg ttac EEggfja

N_I_V.A_S S T N E G E_S A I _L DV _L_ @_G_E 161
4381 gltgcaaccat acgcactgtt tcaagaacac aatacaataa cccctctttc actgttgcat

NJA T I _R T V 'S R T Q.Y NN_P S F T V_A_ 181
4441 ctacatctaa tataagtgct ggagaagcat caacatcaga tattgtattt gttagcaatg

ST S N_I.S A G E A S T S D_I|I_V_F _V_S_ N_ 201
4501 gttcaggtga cagggtggtg ggcgaggata tccccttggt agaattaaac ttaggccttg

G_S G_D_R V. V. G E D I_P L V_E L N _L_G L 221
4561 aaacagacac atcttctgtt gtacaagaaa cagcattttc cagcagcaca CCAATtgctg

E_T D T_S S V. V QE T A F S_S S T P_I_A_ 241

signal ->

4621 aaagaccctc ttttaggccc tcaagattcT ATAATAGQcg tctatatgaa caggtgcaag
E R PS_F R P SR F Y_NRR_L Y E QV Q_ 261

signal ->

4681 tacaagaccc taggttcgtt gagcagccac agtcaatggt cacttttgat aatccagcat
V_Q D P _ R F V E QP QS M _V_TF D _N_P A 281

4741 ttgagccaga gcttgatgag gtgtctatta tcttccaaag agacttagat gctcttgctc
FE P E_L D E V. S I _ I_F QR_D L D A L_A 301

4801 agacaccagt gcctgaattt agagatgtag tttatctgag caagcccaca ttttcgcggg
QTP V_PEF R DV _V_ Y L S_KP T _F S R 321

4861 aaccaggggg acggttaagg gttagccgcc ttggcaaaag ttcaactatt cgtacacgcc
E_P GG_R L R V.S R L G K S_S T I R TR 341

4921 tgggcacagc aattggcgcc agaacccact ttttctatga tttaagttct attgctccag
L G T_A_I_G A R T H F_ F Y D_L S S I_AP 361

4981 aagactcaat tgaattattg cctttaggtg agcatagtca aacaacagtc attagttcca
E_D_S I _E L L P L G E H S Q_T T V_ _I_S_S 381

5041 acttaggtga cacagcattt atacaaggtg agacagcaga ggatgactta gaagttatct
N L G D_T A F I_Q G E T A E_D D L _E V_ I 401

5101 ctttagaaac accacaatta tattcagaag aagagctttt agacacaaac gaaagtgtgg
S LET P QL Y SE EELL DTN E SV 421

5161 gcgaaaattt gcaacttact attactaact cagagggtga ggtttctata ctagatttaa
G E NL QL T I TN SEGE_V S I L DL 441

5221 cacaaagcag agtcaggcca cctittggca ctgaagatac tagcttgcat gtatattacc
T QSR VRP PFG TEDT_SLH V. Y_Y 461

5281 caaattcttc taaagggact ccaataatta atcctgaaga atcatttaca cctttggtta
P NS S K G T P 1lI NPEE_ SFT P LV 481

5341 ttaTAGctct taacaactca acaggggatt ttgagttaca tcctagtctt agaaagcgtc
I_ I A L _N_N_S T G D _F E L H_P_S L R K R 501
L1 orf start ->

I-60
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5401

5461

5521

5581

5641

5701

5761

5821

5881

5941

6001

6061

6121

6181

6241

6301

6361

6421

6481

6541

6601

6661

6721

gtaaaagagc ttATGtaTAA tgtttttcAG atggctgtct ggttaccagc gcagaataag

N 3 s

W_L P_A_Q N_K_

ttctatcttc ctccccagee catcactaga atcctgtcca ctgatgaata tgtaaccaga

F Y L P_P_Q_P

_ LT _R_

L s T D E Y _V_T_R

accaatctct tctaccatgc aacatctgaa cgtctactgc tggtcggaca tcctitgttt

_T_N_L F_Y_H_ A

L V_G_H_P_ L F

gagatctcca gtaatcaaac tgtaactata ccaaaagtgt caccaaatgc atttagagtt

_E IS S _N_Q_T

S_P_N_A_F R

tttagggtge gttttgctga tccaaataga tttgcattty gggataagge aatttttaat

F R V. R_F A D

G_D K A_I_F N

ccagaaacag aaagattagt ttggggccta agagggatag agataggtag aggccagcct

P E T E R L V_W G_L

ttaggtatag gaataacggg ccaccctctt tt

R_G_1I_ E

Blaataagt tagatgatgc agaaaatcca

_I_LG_R_G_Q _P_

L G I G

_ I T G _H_P_L_

LN K

LD D A_E N_P_

acaaattata ttaatactca tgcaaatgga gattctagac aaaatactgc ttttgatgca

Q _N_T A_F D .

aaacagacac aaatgttcct cgtcggetgt actcctgett caggtgaaca ctggacaagt

K Q T Q_M_F L

S G_E H_W_ T S

agtcgttgcc caggggaaca agtgaaactt ggggactgcc ccagggtgca aatgatagag

S R C_P_G_E Q

G_D_C

P_R V_Q_M_I|I E

tctgtcatag aagatggtga catgatggat attggttttg gggctatgga ttttgctget

S V_|I__ E_D_G_D

M_M_D_ _I

ttacagcaag acaagtctga tgtcccttta gatgttgttc aagcaacatg caaatatcct

L Q. _Q D_K S D

V_P_L

gattatatca gaatgaacca tgaagcctat ggcaactcta tgttttttt tgcacgtcge

D Y I_ R _M_N_H

E_A Y _G_N_S

gagcaaatgt ataccaggca cttttttact cgcgggggtt cggtgggtga taaggaggca

_E_Q_M__Y_T R _H

F F T _R_G_G

G A M D_F A A
QA T C_K Y P
M_F F F_A R R
S V.G D_K E_A

gtcccacaaa gectgtattt aacagcagat gctgaaccaa gaacaactit agcaacaaca

V_P_Q S L Y_L

T_A D__A E P

R_T T L _A T_T

aattatgtag gcacaccaag tggctctatg gtttcatctg atgtccaatt gtttaataga

N_Y_ V_ G_T_P_S

G_S M__V_S_S

D_V_Q_L _F_N_|

tcttactgge ttcagcgatg tcaaggccag aataatggea tttgctggag aaaccagtta

S_ Y W_ L_Q R C_Q

G Q_ _N_N_G__ 1

tttattacag ttggagataa taccagagga acaagtttat ctatcagtat gaaaaacaat

_F_I_T _V_G_D_N

T_R_G

S__

I_S M _K_N__

gcaagtacta catattccaa tgctaatttt aatgattttc taagacatac tgaagaattt

A S T T_Y_S_N

A_N_F__N_D F

L R H T_E E F

gatctttctt ttatagttca gctttgtaaa gtaaagttaa ctcccgaaaa tctagcctac

b L S F_1_V_Q

V_K_L

T _P_E N _ L .

A_Y

attcatacaa tggaccctaa tattttagag gattggcaac tatctgtatc tcaaccacct

1_H T M_D_P_N

D W

LS V.S_Q P P_

accaatcctc tagaagatca atataggttt ttagggtctt ccttggcagc aaaatgtcca

_T_N_P_L E D Q

L G_S

S L AA_K C P

gaacaggcgc ctcctgagcc ccagactgat ccttatagtc aaTATAAATt ctgggaagtc

signal

-61
AUG 96
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16
507

36

56

76

96

116

136

156

176

196

216

236

256

276

296

316

336

356

376

396

416

436

456



HPV-1a Variants

6781

6841

6901

6961

7021
7081

7141
7201
7261
7321

7381

7441

7501

7561

7621

7681

7741

7801

gatctcacag aaaggatgic cgaacaatta gaccaatitc cactaggaag gaaatttcta
D L T E_R M_S E Q_L D Q _F P_L G_R_K F L

tatcaaagty gcatgacaca acgtactgct actagticca ccacaaagcyg caaaacagtg
Y_Q_ S G_M_T_Q R_T A T S S T_T K R_K T V_

cgt EJtatcta cgtcagccaa gcgcaggcgt aaggctTAGT ATATALtTATA TATAactata

RIV]S_T_S A K_R R R K A $_

<- L1 end
signal ->

titattagta gattatttat TATATALttt tatattttta tactttttat acttgtttag
signal ->

ttctaaatag acatgtaaga tttacattag tataagtagg catgtattta cataaaatag

tcttggaaac cttttattag tgaaccatca tttacaatag tgacatcata gttcatctge

deletion
aattgctatt ccatcgttct tcacatattc tacagtagtg ttctct
[@tttcctgtt aggcaaacaa caacatctgt acatggacca aacaacccac tttcatttta
ttgtgctgca tatattccag attgttgagg atttatttgt ttagactccg gtgcattata
cacaagtgtg cattttitgt gttctctgat tgattgtgtg ttattttcct gcaatatgcA
signal ->

ATAAAagtga gctgtccttt ctttttgtta atccctccct actccCAATAA Aaaatcccta
signal ->

cccctaaaat ctgtttgtge tggttttatt aataattgcg CtctttTATA TAAtaagtac
signal ->
|-> mRNA start site
from P(7490)
promoter

tattaacACC GCACCCGTTg tggctaatcc cttatggtat ttaaaagact acacctacag
-> E2 bind

gatgtattgt ctt [Jattgtt tatggtttac cgcgctCCAA AGACGGTTTG CCCAAAGACG
-> repeat region start

GTTTGCcaac cfjcggttagg acttgtttca atttgctgcc aaacttatct ggtcgtgcetc
<- repeat region end

caacgggttt EEtgccaage acctaaaacg GTaggtgtgt actcttttca agaattaaca

5 s A
-> E2 bind
aaggagattt ctcccgccaa attagtttcg agcgACCGAA TTCGGTcgta aaaatctaaa
-> E2 bind
Ftgatgattg ttgtt
1-62

AUG 96

476

496

508



E6 nuc

HPVila
HPV1var

E6 aa

HPVla
HPVilvar

E1l nuc

HPVi1a
HPV1var

El aa

HPVi1a
HPV1var

E2 nuc

HPVla
HPV1lvar

E2 aa

HPVla
HPVlvar

E5 nuc

HPVla
HPVlvar

E5 aa

HPVi1a
HPV1lvar

N

=

12
23
80
31
AT
GC

14
59
87

DT

anN ooN

(@]

o 0000w~

> .

104-526
104-526

812-2650
812-2650

2592-3797
2592-3797

3877-4155
3877-4155

1-63
AUG 96
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HPV-1a Variants

L2 nuc 44444
33333
37778
15691
HPV1a €  3897-5420
HPV1var TAGAG  3897-5420
L2 aa 11111
46666
50012
HPV1a RREN
HPV1var *QOQ*S
L1 nuc 56
79
90
34
HPV1a e 5413-6939
HPV1var CT  5413-6939
L1 aa 14
29
78
HPV1a
HPV1lvar FL
deletion
LCR (000070777070 reeeeey
11111111111112256668
88899999999990073990
78901234567890142121
HPV1a AGATTGTATTGCTATCGCCG  6940-7815
HPVIvar e, TTGGC  6940-7815

I-64
AUG 96



LOCUS HPV5 7746 bp ds-DNA VRL 30-SEP-1988

DEFINITION Human papillomavirus type 5 (HPV-5), complete genome.

ACCESSION M17463

KEYWORDS complete genome.

SOURCE Human papillomavirus type 5 DNA recovered from a benign flat
wart from an EV patient.

ORGANISM Human papillomavirus
Viridae; ds-DNA nonenveloped viruses; Papovaviridae;
Papillomavirus.

COMMENT Naturally occurring variants of HPV5 have been observed throughout
the genome; the level of variation between variants appears to be
higher than that observed in mucosal HPV types.

Reference: Deau,M.C., Favre,M. and Orth,G.,
Virology 184, 492-503 (1991)

Variant Accession Nos. M73051-59, M73456-M73458, X74646-X74653, X64619-X64622

M72884, M80460
Reference: Deau,M.C., Favre,M., Jablonska,S., Rueda,L.A. and Orth,G.,
J. Clin. Microbiol. 31, 2918-26 (1993)
Variant Accession Nos. M72882, X74644, X74645, X64618, X64641-64643
Reference: Kawase, M., Orth, G., Jablonska, S., Blanchet-Bardon, C.,
Rueda, L.-A., Favre, M.,
Virology 221, 189-98 (1996)
Variant Accession Nos. U49459-U49481
Reference: Ostrow,R.S., Zachow,K.R., and Faras,A.J.,
Virology 158, 235-8 (1987)
Variant Accession Nos. M18452-M18454, M22961
Reference: Yabe,Y., Sakai,A., Hitsumoto,T., Kato,H., and Ogura,H.,
Virology 183, 793-8 (1991)
Variant Accession Nos. D90252
FEATURES Location/Qualifiers
CDS 200..673
/note="ORF E6 from bp 167 to 673"
/product="transforming protein"
/gene="E6"
/note="putative"
/codon_start=1
[translation="MAE [EAEH(@KLTEKDKAMPEE! EBLAEALGIPYIDCEIPCNFC
GNFLNYLEACEFDY[ELSLIWKBYC\FASCRVCCGATATYEFNQHSE/LGRDIELA
SGLSIFDIDIRCQTCLAFLOJIEKLDCCGREPFHKVRNAWKGICRQCKHEBPW"
CDS 663..974
/note="ORF E7 from bp 618 to 974"
/product="transforming protein"
/gene="E7"
/note="putative"
/codon_start=1
ftranslation="MIGKEVTVQDIILELSEVQPEVLPVDL [§CEEELPNEQETEEEPD
NERIEYKVIAPCGCINCEVKLRIFVHATEFGIRAFQQLLTGDLQLLCPDCRGNCKHDG
S
CDSs 961..2781
/note="ORF E1 from bp 913 to 2781"
/product="replication protein"
/gene="E1"
/note="putative"
/codon_start=1
[/translation="MTDPN EKGSTSKEGFGDWCLLEADCSDVENDLGQLFERDTDSDI
SDLLDDTELEQGNSLELFHQQECEQSEEQLQKLKRKY Y SPRLESISLSPQ
QKSKRRLFAEQDSGLELTLNNEAEDVTPEVEVPAIDSRPDDEGGSGDYXDLRET

SNKKATLMAKFKESFGVGFNELTRQFKSHKTCCKDWVVSVYAVHDDLFESSKQLLQQH

CDYIWVRGIGAMSLYLLCFKAGKNRGTVHKLITSMLNVHEQQILSEPPKLRNTAAALF
WYKGCMGSGAFSHGPYPDWIAQQTILGHKSAEASTFDFSANEMAWAHADIAY
QYARLAPEDANAVAWLAHNNQAKFVEVARFYKKGQMRDMSISEWIYTKINEVEG
EGHWSDIVKFIRYQNINFIVFLTALKEFLHSVPKKNCILIYGPPNSGKSSFAMSLIRV
LKGRVLSFVNSKSQFWLQPLSECKIALLDDVTOPOMDTYLRNGLDGHYVSLDCKY
RAPTQMKFPPLLLTSNINVH@EYRYLIjRJl FGFEFPNPFPMKADNTPQFELTDQSW
KSFFTRLWTQLDLSDQEEEGEDGESQRAF(SrOMRIL"

I-65
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HPV-5 Variants

CDS

CDS

CDS

CDS

CDS

BASE COUNT

2723..4267
/note="ORF E2 from bp 2699 to 4267"
/product="regulatory protein"
/gene="E2"
/note="putative"
/codon_start=1
ftranslation="MENLSERFNALQ [BQLMNIYEAAEQTLQAQIKHWQTLHgHELY
YAREKGVTRLGYQPVPVKAVSETKAKEAIAMVLQLESLQNFEFRWTLVDTJETF
RSAPEGHFKK(®PVEVIYDNDPDNANLYTMWTYVYYMDADDKWHKARSGVNHIGIYY
LQGTFKNYYVLFADDAKRYGTTGEWEV[EVMRAPVTSSTPPGSHERAD NTTRA
TPTTSTTAVDSTSRQLTTSKQPQQTETRGRRYGRRPSSKSRRSQTQQRRSRSRHRSRS
RSRSRSKSQTHRBTTRSRST{JKTRALTSRSRSRGRPJPCRRGGGRSPRRRSRS
PSTESSCTTQRSQRARAEBTRGARGSRGSRGGSRERIRRGRSSSSSSPAHKRSR
GGS[ILRGVSPGEVGGSLRSVSSKHTGRLGRLLEEARDPPVIIVKGAANRKRA
Kl FYQGLFRSFSTTWSWVAGDEILERPRMLISFSSIIQRRDFDEAVRYPKGVMK
GNLDSL"
<3285..4022
/note="ORF E4 from bp 3285 to 4022"
/gene="E4"
/note="putative"
/codon_start=1
[translation="KLIR [BLCLLLSPAPRLQGRQEDKQTQTPPPRPPPPPQPPLTPRP
DSSPHQNSHNKPKPEEEGTDGGPPASQGDRKRSKGDQGPDTCERERKFGRL
GPPPGPGPRIGRLGPLQADRIOSEGP(EPAEGEVEGHPGGDQGHEPPAPHNGHS
GHEPKVQQPEGPEGREGHEEGASEBDEEGHPPPPPPPTNGHEGERVASLLVK
WEGHFDQLVQSBDLEDYWKKLATPQ"
<3406..3912
/note="ORF E5 from bp 3406 to 3912"
/gene="E5"
/note="putative"
/codon_start=1
ftranslation="LHVQTAHHIKTATTNRNQRKKVRTEALQQVKEIANAAKAIKVPT
PVPVSVPVEQVPNPHEVHHQVPVHIFQDSGPYKQIAIRKVANELOQKGRWKVTQA
AIKVTLHLLLLHHTTVTAGERKENNQRGPRVERVTRREP{RGATRKVILLLLPRP
QTVTRGVC"
4348..5904
/note="ORF L2 from bp 4240 to 5904"
/product="minor capsid protein"
/gene="L2"
/note="putative"
/codon_start=1
[translation="MARAK IVKRDSVTHIYQTCKQAGTCPPDVINKVEQTTVADNILK
YGSAGVFFGGLGISTGIGGATGYVPLGEGPGVRVGGTPTVVRPSLBEVDIL
PIDTYNPVEPTASSVVPLTESTGADLLPGEVETIAEIHPVPEGPSVDTPVVTTSTGSS
AVLEVAPEPIPPTRVRVSHSYHNPSFQTESTPAQGESSLADHVLVTSGSEER
GDITDIELEEIPSRYTFEIEEPTPPRRSSTPLPRNQSVGRRRGFSLTNRRLVQQVQV
DNPLFLTQPSKLVRFAFDNPVFEEEVTNIFENDLDVFEEPPDRDFLOEREQYST
TPAGYVRVSRLGTRATIRTRSGAQIGSQVHFYRDLSSINTEDPIELQLLGQHSGDATI
VEGPVESTFIDMDISENPLSESIEAYSHDLLLIPYEDFSGSQLVIGNRRSTNSYTVP
RFETTRNGSYYTQDTKGYYVAYPESRNNAEIIYPTPDIPV\[GHIETGDFYLHPSL
[ERRKRKRKYL"
5917..7467
/note="ORF L1 from bp 5905 to 7467"
/product="major capsid protein"
/gene="L1"
/note="putative"
/codon_start=1
[translation="MAVWHSANGKVYLPPSTPVARVQSTDEYIQRTNIYYHAFSDRLL
TVGHPYFNVYNNGDKLEVPKVSGNQHRVFRLKLPDPNHgBAWSVYNPDKERLVWA
CRGLEIGRGQPLESTGHPYFNKVKDTENRGNITFS [{DDHEBTSFDPKQIQMFIVG

A
CTPCIGEHWDHYPCASNBQQIGLCPPIELKNTYI@DGDMADIGFAUNFKALQDSRS
DVSLDIVNETCKYPDFLKMQNDIYGDACFFYARREQCYARHFFVRGGKIEAQDIP
DNGTYKNQFYIPGADGQAQKTEMYFPTVSGSLVSSDAQLFNRPFWLQRAQGHNNG
ILWANQMFITVVDNTRNTNFSISVYNQAGKDVADYNBQFREYQRHVEEYEISLIL
QLCKVPLK[@VLAQINAMNSSLLEDWQLGFVPTPDNPIQDTYRYIDSLATRCPDKNPP
KEKEDPYKGLHFWDVDLTERLSLDLDQYSLGRKFLF(SIGMIGTKAVSYKGSNR
GTKRKRKN"

2376 a 1547 ¢ 1736 g 2087 t

I-66
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1

AACGGTaagt [flgcElafllit §c ttgtaccagg tgcggta @tE Foattt FEEa atT ATAATgg

55s N A
E2-bind <- signal ->

61

121

181

241

301

361

421

481

541

601

661

ttgttgccaa ctaccatagg ca [@attcaag tttttgcctg tatcgttttc gtatcctgta
A

aflagita ficga at gitatgtat acataAATAA ATATATATAT ATATAAgt [t ct ElagElitg [
signal -> E6 orf start ->
signal ->

gtt @tt Etgt aatcaggcaA TGgctgagg [ agecgaacac caac Eljaaa tgacagaaaa

_ M_A E_-_A E_H_ Q_@_K_ L T E K

E6 cds ->
agataaggca gaatt  glectt |aaatta §] agEMtt Elgct gaa Ec@ttag gcatccct [t

_D_K A E[LP[L]S|I[RIDIL_ A E[A[L G I_P_[V
gattgattgt Ftaatacctt gcaattt Etg tgg Haagttt [@taaattatt tggaagc @ity
Jib c [L]ILP _C N F C_G[NJF L NY L EAC

#gaatt Fgac tacaaaa [pEJc ttag [{ctaat ttggaa EgEW tattgtgtgt dltac Fllogto
_E_F D__Y_K_ L.s L I _w_K [D] Y Cc V[]FJ[A[C]C

tcgcgtatgc tgtgg Mgcca ctgcaac [fta [dgaatttaa caattttatg agc Elgacagt
R_V.C C G A T AT Y_EF N QF Y E[Q[TV

gttagga Elga gatattga [t tagcttcagg glct [itc Eat g tttgatatty atatcaggty

L GR DI E L A S G_L S I__F D I D_I R_C
tcaaac [ftgc ttagcatttc ttgac Ettat agaaaag (fta gattgctgtg g #agaggc =i
_Q T C LA F L DJ[I_|[I_EKLl Db CC_ G R G/[L

tccetttca [l aaggTGAgga acgcctggaa gggaatctgt aggcagtgta agcattttta
P FH KVR NAWIK_ G C ROQOC KHFY

E7 orf start ->

t ATGattgg TAAagaggtc accgtgcaag atattattct ggagctcagt gaggtgcagc

E7 cds > <« E6 end

721

781

841

901

961

E1l cds
1021

1081

1141

ccgaagtgct accagttgac ctgt @ttgtg aagaggaatt accaaacga [ caggaaacgg
P EV L PV D LI[F|C EEE L _P N E QET

E E E P_D[NJE R I[S| YKV I _APC G C_R

N]JC EV KLR I FV HATE_ F G| RATF

Q QL L _TGD LQL LCPD_CRG NCK

E1l orf start ->

ATGacggatc cTAAt [Jctaa agGTagtaca tctaaagaag ggtttggtga ttggtgttta
H_D_G_S _$_

-> <- E7 end

ttggaagcty actgtagtga tgtagaaaat gatttgggac aatt Aitttga gagagataca
L EA DCSD_VEN DLG QLFE RDT

DSD I.SDL LDD TEL EQGN_S L E

ctatttcatc aacaggagtg tgagcagagc gaggagcaat t Fcaaaaact aaaacgaaag
L FH Q Q E C E _Q_S E_E Q L Q K L K R K

I-67
AUG 96

14

34

54

74

94

114

134

154

157
19

39

59

79

99

103
20

40

60

80

HPV-5 Variants



HPV-5 Variants

1201

1261

1321

1381

1441

1501

1561

1621

1681

1741

1801

1861

1921

1981

2041

2101

2161

2221

2281

2341

2401

2461

2521

2581

tatcttagtc caaaagct Ejt cgcacagctt agtccgcgac ttgagtcaat ttcattgtca
Y_ L S P_KA[V]A QL S PR L E S I_S L S
ccC [gcagcaga agtctaagcg aaggctctit gcagagcagg acagcggact [@gagctgact

P_Q _ Q K S K R_R L F A E Q D_S G L_E L T

ttaaacaaty aagctgaaga tgttactcct gaggtggagg taccggctat tgactctcgg
L NN EAED_V TP EV E V PAI_DS_R

ccggatgacg agggaggttc agggga [@gta gatatacatt a Faclgcatt gttgcgttct
P DD E G G S _G DV DI H Y_T_L L R _S_

agcaacaaaa aagc [Jacatt aatggctaa  [f tttaaagagt cgtttggagt aggttttaat
S NX KA TL MAK F KE SF GV _G_F_N

gaattgacac ggcaatt [Baa aagccacaaa acctgctgta aggactgggt tgtctctgta
E.L T R QF K _ S HK T CC KDWYV _V SV

tatgcagtgc atgatgat @t atttgaaagc tcaaagcagc t flttgcaaca gcattgtgac
Y_A V. _H_D D L F E S S K Q L L Q Q_H C D_

tatatctggg tccgtgggat aggtgcaatg tcattatACC TATTGTGTTt taaggcggga

Y I W VR G I_G A M S LY L L CF_KAG_
-> E2 bind

aaaaatcgcg ggacagttca taagttaatt acctcaatgt taaatgtgca tgaacagcaa

KN R G T _V H_K L I _T S M__L_N_V_H_E Q _Q_

at gttgtctg agccgccaaa attgagaaat acagc @gctg cattgttctg gtataa Fagt

I LS EPPK LRN.TAA ALFW_Y KG_

tgtatgggat cgggggcgtt tagccatgga ccatatcctg attggattge ccaacaaact
C._ M _G__ S G A F S H G P Y P D W I A _Q Q T_

atattaggtc acaaaagtgc tgaggcaagt acttttgatt tttcagcaat ggtccaatgg
L G__ H_K_S A E_A_S T F D F S AM_V_Q W_

gcattt [@ata atca [@ttatt agacgaa [jca gatatagcat accagtatgc aaggcttgc t |
A F[H| N_H L L_D E[A| D I_A Y QY A_RL A

cc Jgaagaf@g cljaatgcagt agcttggctt gcacataaca accaggccaa atttgtgaga
P E D A N A V_A W_L _A H N N_Q A K_F V_R_

gaatgtgc Etatggtacg attttataa [f] aagggacaaa tgagagacat gag [Hatatc [{
E C A[ Y|M_V_R_F_Y K K G Q M_R D M_S_I_S_

gaatggatat acac [Jaaaat [Haatgaagta gaagg [jgaag ggcactggtc agatatagta
EW I _Y T KI _NEV EGE G HMWS DIV

aagtttatta gataccaaaa tataaacttt attgtattcc taactgcatt aaaagaattc
K F IR Y QN_I_ NF I_LVF L TAL_K E F

ctacactcag tgccaaaaaa aaattg [@att ttaat [@tatg gtcctccaaa ttctggaaag
L H S V_P KK_NC I L I Y G P P N_S G K

tcatcatttg caatgtc Eitt aataagagtg tt Flaagggta g Elgtgttgtc atttgtaaa t |
S S F AMSL IRV LKG RVLS FV N

tctaa Elagtc agttttggct gcaacccctt tcaga Ftgca agatagctct attggatgat
S K S Q F W L_Q_ P L S E C K_I_A L _L D D_

gtaacagacc cttgttgg gt atacatggat acatatttaa gaaatggctt ggatggacat
V_T D_P_C_W Y M D T Y L R NG L _ D _G_H_

tatgtttcat tagattgtaa atatagagc ccaacgcaaa tgaaatttcc cccattatta
Y_V_S L D C_K Y_R A P T Q M_K F P_P L L

ttaacatcta acat [Jaatgt gcatggggaa Elc@aattata gatatttaca ca gta gaata
L T S N_I_NV_H GE [T|IN_Y_ R Y L H_[T]T]I
aflaggattty aatttccaaa tccttttcct atgaaagcag ataatacacc tcagttcgaa

[KIG_F_E F P N_P F P M_KA D_N_T P_Q F E

1-68
AUG 96

100

120

140

160

180

200

220

240

260

280

300

320

340

360

380

400

420

440

460

480

500

520

540

560



2641

2701

2761

2821

2881

2941

3001

3061

3121

3181

3241

3301

3361

3421

3481

ctaactgacc aaagctggaa atcttttttt acaAGgcttt ggacacaatt agaccTGAgt
L T D Q. S W_K W_T Q L _D L S

E2 orf start ->

M_E_ N_L S E R F N _ A L QD

D QE EEGE DGE S QR _AFQC_S AR

E2 cds ->
fcagctaatg aacatttaTG Aagctgcaga acaaacatt [ caggcacaaa ttaaacattg
1Q LM N ILY E AAE_QT L QAQ I _KHW
AN_E H L $_

<- E1 end

gcaaacctt f] cgaaaagaa [§ ctgtattact ctactatgct agggagaaag gtgttacaag
Q. T L R K E V.L_YYA REK GV.TR

#a aagafigc@at
K_E_A_l

gct [Jogatat caacctgtgc ctgtaaaggc agtatcagaa acaaaggc
P VKX A _V S E T K_A

agcaatggtg ~ [@tgcagctty agtcactaca Facgtctga [ ttt @ct gatg agccatggac
_A MV L QL E SLQ_TSD F E P W T

@ag aaacatttag aagcgctcca gaaggtcact tcaaaaaagg

L v D _T_S_ E_T FR_S A P _EG H F_K K G
ccce [gteeet gtagaagtta tttatgacaa tgatccagat aatgccaatt tgtatacaat
_P_ P V_E V LY D N_D P_D N_A N L Y T M

[gcaa gaagtggggt
H KA R S G _V

gaatcacatt ggcatttatt atttacaagg aacttttaaa aactattatg tactgtitgc
_N_H I G LY Y_ L Q_G N_Y_ Y

tgacgatgc [)] aaaflgatatg gtacaactgg agaatgggaa gTAAaagtta ataagga

_____ K_ R Y G T T G_E W _ E V_K V
E4 orf start ->
NH2 terminus unknown

tgtgtttgct cctgtcaccA Getecacgec tccagggtcg ccagga glgac aagcagacac

_V_F A P V. T S S T P_P _G_S_ _P_G_ Q_A D T
L C L L_L S P A PR L QGR_QE D K QT
N 3 sj
aflacaccacc [gcc@Jggaccc ccaccacctc cacaaccgcec gtTGActcca cgtccagaca
ANIT T [PIA]T _P_T_T_S_T T A V.D_S_T_ S RQ
QT P P P R P P PP P QPP _ L TP R P D_
L H V_Q_T

E5 orf start -> B
NH2 terminus unknown

gctcaccaca tcaaaacagc cacaacaaac cgaaaccaga ggaagaagGT acggacggag

_P.S S K S R R S QT_Q_Q R R S R S R HR
G_ P P _A_S Q G_ D R K R_S K G_D Q G__P D T
A L Q_ Q V K E_I_LA N A AK AILKV_PTP
E2-bind ->
1-69

AUG 96

HPV-5 Variants

580

13
600

33
606

53

73

93

113

133

153

173

193

213
25

233
45

253
65
25

273
85
45



HPV-5 Variants

3541

3601

3661

3721

3781

3841

3901

3961

4021

4081

4141

4201

4261

4321

GTCCCGGTct cggtccecggt cgcg [iccaa gtcccaaacc cacaccact ggtccaccac
S RS R SR SRS K_S QT H TT S T T

Elggaaggtcc ccaa [gacct gcagaagggg aggtggaagg tcacccaggc ggcgatcaag
_G_ R S P[T|T C R R G_G G R S P R_RRSR

K_V_ PIN[H]L_ Q K G _R_W K_V_ T QA_A | K
gtcaccctcc acct gctect cctgcaccac acaacggtca cagcgggecac ¢ Elgccgaaag

S P_S TS_S C T T QR S QRA R AE S
H NG H_ S G HI[E|P K

'SIT T R G A RGSR_G SR G G S R G _G_R

tagttcaaag catacagg gacttggaag attactggaa gaagctcgcg accccccagT
S S K HT G RLGR L LE EAR _DP PV

AAt Fattgtc aaaggggcgg ctaacac Elct [laaagElfEtc cgcaacagag ctaAAatta 3]
LIV K G A A N_T L_ K. R_N_R_A_K_I_[K

$_

<- E4 end N 3 s

ataca {fggga ctgtttaggt catttag [Mlac [@acctggtca tgggtggcag gagatggcac

;Y G_ L FR S F S T_T W S W_V A G D G_T

tgagc [tcta ggcaggccca gaatgctcat tagcttttct tc Ftata @tc a ElagFagaga
E/RIL G RP R M L I_SF S S Y Q_R_R_D

ttttgatgaa gc Fgt Fcgat accc [Faaflgg agttgaTAAg [gctatggca acct [fjgacag

_F D E AV R _Y_ P K G_V_D K [AlY G_N_L DS
L2 orf start ->

tcttTAAcat ttactaatgc tgctt {fitgct actaacatac taacataccc tagc Eitttta
_L s
<- E2 end
ta [ttt [@ [Jacattitgt atttgctATG gegegtge Ela aaa[ggtcaa gcgagactct
M__A R A K[T|]V_K_R _D_sS_
L2 cds ->
I-70

AUG 96

293
105
65

313
125
85

333
145
105

353
165
125

373
185
145

393
205
165

413

225
168

433
245

453
245

473

493

513

514

11



4381

4441

4501

4561

4621

4681

4741

4801

4861

4921

4981

5041

5101

5161

5221

5281

5341

5401

5461

5521

5581

5641

5701

gtaactcata tttaccaaac ctgcaaacag gcagg @actt gcccccctga tgttattAAT
VT H Y QT _ _CK Q A G T C_ P P D_V_ I N_
signal ->
AAAgtggaac a Elacaacagt tgctgacaat att [#t Eaaat atggcagtgc tggtgtattt
K V. E QT TV _ A D N I L K Y G S A _ G V_F_
tttggtggcce ttggtattag tacaggccga gga Elctgggg gtgctacagg gtacgtgcca

F_G_G_ L G I_S_T G_R GJ[T|]G_ _G_A T _G_Y_V_P_

cttggggaag gtcctggtgt ccgtgtcgga ggaACCCCCA CGGTTgtaag gccttccttg
L G E G P G V_R V.G G T P T V V_R_P_S L

-> E2 bind
gttcctgaaa ¢ EEt @gggcc [Eottgatatt ttgcccattg ataca gt @aa ccccgtggaa
V_P_E _T[I |G P_V D I__L P I _D_T_ [V]N_P_ V E
cctacagcat catccgtggt [Mcct gtaac || gagtccacag gcgctgattt acttccaggt
P T A S S V V_P L T E ST G ADL_L P G_
gaagtaga fla cflattgctga aatccatcct gtacc Moaflg gEccatc Elgt [Fgatac Fect
E V_E T _I_A E_|I_H P NV P E G P S V_D_T P_
gt Elgttacca ctagcacagg ttccagtgct gtttt Elgagg ttgcccc  fElga gcctattect

V_V_T T S T G_S S A VL E V_A P E_P | _P_

ccaacacg [fjg tcag [Fgtttc acg [Hacaca[f] tatcacaatc catc  [itt [lca aata Etaact
P T R VR V. S_R T|Q] Y H N P_S F Q _1I E_T_

gagtctactc cagcacaagg gga fltc [tct cttgcagatc acgt [@ttggt gacatc  [Fggt
E_. S T P_A Q G E_ S S L A D H V. L V_T S G_

tctgggggge a  Elcglaatagg gggtgatata actgacat Ela ttgagttaga ggaaattcct
S_G_G_QR[IG_G D I__ T D I_I_E L E_E_I P

agtaggtata catttgaaat tgaaga Elcca actcctccac gecgeageag tactccattg
S RY T FEI _EEP TPP RRSS TP L

ccacgcaatc aatctgtagg ccg @aggagg gotttctc [t tgactaatag acgttt gigta
P RN Q SV G RRR GFS LTNR_RLV

cagcaggtac aagtgga [gaa tccattgttt ctaactcaAC CATCTAAGTT agttcgtttt
Q Q V _Q V D N_P L F L TQ P S KL_V R F
-> E2 bind

gcatttgata atcctgtitt tgaggaagaa gt Flactaata tatttgaaaa tgatctggat
AF D NPV F EEE N TN _ | FEN_DLD

gt @tttgaag aacctccaga cagagatttt cttgatgtta gggaatt fFo acgtccacaa
V_F E _E P P D_RD F LDV RELI[G]IRPQ

tattctacaa caccagcggg atatgt [lage gtaagcag [t tggggac [@cg agccactatt
Y ST TPAG YVR VSR LGTR_AT.I

cgcactcget ¢ [lggtgcaca  [fjatagggtcg caagtccatt tttacagaga tcttagctct

attaatactg a  [Elgatcctat tgaattacaa ttattaggcc aacattc £lgg tgatgctact
I N T EDPIl _ELQ LLG QHSG_ DAT

atagtcca [§g gacctgttga aagcacattt atagatatgg atatttctga aaatccatta
Vv I_H_l_ G_P V_E S T F I_ D M_D_I_S E_N_P_L_

tc [lgaaagca ttgaagcata ttcacatgat ttatta @tag atga EElcggt ggaagattt
S E S I_E A Y_S HD L L L DE [T|V_EDF

agtgggtc [lic agct [gttat aggtaatcga aggagcacaa actcttacac tgttcctagg
S G_.S QO LV I G NUR R ST NSY.T VPR

tttgaaacta caagaaatgg ttcata @tat ac Elcaagaca caaagggata ttatgttgc 2l
F E. T T _R_N_G S Y_Y T _ Q D T _K G_ Y _Y_V_A_

I-71
AUG 96

HPV-5 Variants

31

51

71

91

111

131

151

171

191

211

231

251

271

201

311

331

351

371

391

411

431

451

471



HPV-5 Variants

5761

5821

5881

5941

6001

6061

6121

6181

6241

6301

6361

6421

6481

6541

6601

6661

6721

6781

6841

6901

6961

7021

tatcc Elgagt cacgtaataa tgcagaaatc atttatccta cacctga [@at tcctgt Egtc
Y P E S R NN_AE I ILY P T P D I|I_P V V_
attataca ctcatgaca [ tacaggggac ttttatttac atcccagtct tc Elcaggcgce
1 H EH D_-_T_G_D_ F_Y L H_ P S L _[H|R R
aaacgtaaaa gaaaatattt gTGAtttgca tt MEAGATGg cagtgtggca ctcggctaat
KR K R K Y L_$% _M A V_W_H _S A N_
N3
L1 orf start -> L1 cds ->
<- L2 end

ggtaaagtat a  [lct [Iccacc atcgac [lccg gtggccagag tccaaagcac cgatgaatac
G _ K V_Y L P P_S TP VAR V_Q S T_D E Y_
attcaaagaa caaatatcta ctatcatgca tttagtgaca gattgttaac tgtaggtcat

I Q_ R T _N_L Y Y_H_A F S D R_L L T _V_G _H_

ccttatttca atgtata Haa tatta gtggt ga [Jaapjcttg aggt [cctaa ggtticagga
P_Y_F_N_V_Y_N_1I_ LN_LG_ D K L E V P _K_V_S G_
aatcaacaca gagtatttcg cct flaaatta cc Egatcc [§a acagatttgc atta @ctga @

N.QH RV FR_L KL P DP N RFA_LI[P][D

atgtctgt  [@it acaa @Ecctga caaagaacg ttggtttggg ¢ [@tgtag Elgg cttagaaata
M_S V_Y NP D _KER L VW ACRG_L EI

ggtagggg [Hc agccatt Egg tgt Egggag(l actggtcacc cttattt BAA TA/AAgtaaaa
G_R_G_Q_ P L _G_V[R|]S T G H_ P_Y_F N_K V_K
signal ->

gatacagaaa acagtaat [Jc atacataaca ttttcta EElg atga HagEcE gEjatacatc i

D_T E_N_S_N Y_I_T_ _F_s [K] l D_D_R[Q [D]T_s_

tttgatccta aaca Fat gca aatgtt [Jatt gtaggatgca ¢  Fccttgcat  ElggElgagcat
_F D P K Q I_Q M_F 1 V_G_C T P_C 1 G_E_H

tggga [laaag ct gt@lccitg tgca pegEEt plafcagicaag Mllggcctttg tcctce Hatt
W_D_K_A[VIP_C_A [b]Je Q[ T]G L Cc_P P L

gaa [Btaaaaa a [@acatatat a [gaagatggt gatatggcag a  [gat Elgottt tgg  [jaaEgty

E LK ON_T Y_I_ D_G_ D_M_A_D_I_G_F _G_N[M]|
aafftttaa [)g cact [dcaglga tagtagatca gatgtcagtt t Elgagat ggt caatgaaact
N F K AL QD_S R S D _V_S_ L D _I_V_N_E T
tgcaa [ftatc cagatttttt aaagatgcaa aa Hoatat [t atggcgatgc [Ftgctttttt
C K Y P_ D F L_K M_Q N D I Y G D A_C F_F_
tatgctcgta gggagcaatg ttatgc [Maga cacttttttg ttagaggggg Elaaaactggt

Y AR R E QC_Y AR HFF V R G G_K T G_

gatgacattc ca [ggtgcaca aattga |aat ggtacataca aaaatca @tt ttacattcca

D_D_I_P_[RIA Q_I_D_N__ G_T Y_ K N QF_Y_ I_P_
gg [fjgctgatg gccaagctca aaagactat £l ggaaat ffcca tgtatticcc aactgttagt
G_A D G_Q A Q_K T I _G_N M_Y F P _T V_S_
ggctcattag t  Eltccagtga tgctcaattg tttaacaggce ccttctgget ccaaagagcec
G_S L V_S S D_A QL F NR P _F W L_Q R A
caaggtcata ataatggcat cctgtgggct aatcaaatgt ttatcacagt ggttgacaac

Q_G_H_ N_N_G I _ L WA N Q M _ F_ I_T V_V_D N_
acaagaaata ctaatttcag tatttctgta tataatca g ctgga gjcact aaaagatgtt
T_R_N_T _N_F S _1._S V_ _Y_N_Q A G_ L_K D V_

gcagactata atgcaga f@ca atttagagaa tatcaaagac atgtagaaga atatgaaata
A D _Y_ N_A[D|Q_F R E Y Q R H_V_EE_Y EI

I-72
AUG 96

491

511

518/8

28

48

68

88

108

128

148

168

188

208

228

248

268

288

308

328

348

368

388



7081 tctttaatt tacaact [gtg taaggttcct ttaaaggc aggtattggc acagatcaat
S LI L. Q L C_K V P L K A V_L_A_Q |I_N_
7141 gcaatgaact ¢ [ftc Ettatt gga [jgattgg cagttaggat ttgttcccac tcctgataat
A_M_N_S S L L_E D W QL G F_ V_P_ T_P_D N_
7201 ccaattcagg a [Jacctacag fEltatattgac tctttggcta cacggtgtcc agataa [jaat
P 1L Q D_T Y R _Y_I.D S L A T R C P_D K N_
7261 cctcc [fjaaag aaaaggaaga cccttataa [§] ggcttacatt tttgggatgt agatttaact
PP K E K E D_P_ Y K G L H F W D V_D L T
7321 gaaagattgt cattagattt agatcaatat tccttaggca g Elaaattttt attccaagct
EER L S L D L_D Q.Y S L G R K FL_F Q A
7381 gg[fttacaac a EacgACCGT TAACGaca aaagcagtgt cttataaagg gtctaataga
G_L_ Q[ QT _T_V_N_G T__K AV _S Y K G_S N_R_
-> E2 bind
7441 ggaacaaa Elc gcaaacgtaa aaatTGAgg (J ctgaccgaaa gtggtacatt t [ftataaact
G T K R_K R K_N_$%$
<- L1 end
7501 tttacacagt attcaaggaa tgtttg [ftta ctctgactaa gtataagtct t [gcaaggata
7561 ccgACCGCAC CCGGTacact cagtcaflgtt gttgccaata taga Eitcaga tc Elgtgccaa
->  E2-bind
7621 acacaccgtc ttggactca [f] aacagaccgt gttcgtt EtEl acatgctc [[g] attagggac
7681 tc [fccaaaga agat [fJtaatc taCAATCGCT TTTGGCAATC [ECATIITGGCA ctgctaaa Eg
-> overlapping repeat <-
7741 ACCGTT
-> E2-bind
1 insertion .
noncoding . i
00000 0000000000000001111111111111
111112222222344444582222236777888
146795555555801789430247939367047
HPV5 TATTC....... TGGCACAT.TATCAGAATGCC 1-199
HPVGd - \mmmmmmmees 1-199
5a5 —--A- e TC-----G----- 1-199
5a2 T -AA---G-TC-----G----- 1-199
5a3 A-G--....... --TG-G-TC--------- A- 1-199
5a4 A-G--....... -AATG-GCTC--------- A- 1-199
HPV5b A-G--TCCTTGT---TG-GCTC---G-----A- 1-199
588 @ -l -A----G-TC--T--G----- 1-199
5a7 A -AA--TG-TC-----G----- 1-199
5a6 AT--T....... C-----G-TC-A--A-GCA-T 1-199
5a9 A-G--....... ---TG-GCTCG-------- A- 1-199
I-73

AUG 96

408

428

448

468

488

508

516
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HPV-5 Variants

E6 nuc

HPV5
HPV5d
5a5
5a2
5a3
5a4
HPV5b
5a8
5a7
5a6
5a9

E6 aa

HPV5
HPV5d
5a5
5a2
5a3
5a4
HPV5b
5a8
5a7
5a6
5a9

E6 nuc cont'd.

HPV5
HPV5d
5a5
5a2
5a3
5a4
HPV5b
5a8
5a7
5a6
5a9

E6 aa cont'd.

HPV5
HPV5d
5a5
5a2
5a3
5a4
HPV5b
5a8
5a7
5a6
5a9

22222222222222233333333333333444444444444455555555
12235666777788901233456677899011113456788911124679
05606145034746911847181789579015686810418914707682

CAGEATGTCACAGCCCTEEOCTTECAIAAT TE T CCTTCACAAATAAT ATCIIRL VR T£S
200-673

CA--C----G-ATCr---A--C-AA--wrmemememen CG-GGT-—  200-673

-CA-TC----G-A-C----A--C-AA TCG--GT--  200-673

----- CC----A-CTATTATC-TAAC------T-ACT---G-CGT--C-  200-673

----- CC----GA-CTATTATC--AAC------T-ACT---G-CGT----  200-673

----- CCC---A-CTATTATC--AAC-----T-ACT---G-CGT--—-  200-673

-CAT-C----G-ATC----A--C-AA------CT------CG--GT----  200-673

-CA--C----G-ATCr---A--C-AA----rmemememen CG-GGT--—  200-673

A----CC-AG-----T-TT-T--T-ACGGAAA-TTACTG--GTCTTGG-T  200-673

----- CC----GA-CTATTATC-TAAC------T-ACT---G-CGT--C-  200-673

000000 000000 000000000000 0000 6000 000000000111111111
00011222222222333444455566666677777888999000001223
49919122455699448356834600267712339347247045676371

CCQEL L SSRDDEAAVVLEENEACERRSKDDHACCETYNQVRECESIET | EC

-PP--S--EE-TTLL---
-PP-FS-—-EE-TTLL---K--*-KK=-n-enmemeee kk__wk____
_____ STT____TTLLI**K**_*KK*______*_***___*_***__*_
_____ STT-—-*TTLLIF* KooK *omm ek _bokk____
_____ STT____TTLLI**K**__KK*______*_***___*_***____
-PP*-S-e-EE-TTLL--K--*-KKmee-RR-meme ke ¥b o
PP--S--EE-TTLL--K=-*-KK=memmemmemnees R .
Eama-STTKGG---* -k k__k_okek (5 (G ¥k R sk /_ok
_____ STT--FTTLLIF K *H KKK o m ok Fkk__ Kk kk__k_

N g R — dk _kkk____

5666
9016

9002

@l 200-673
-~ 200-673
TA-  200-673
—  200-673
—-C-  200-673
-C-  200-673
—-C-  200-673
TA-  200-673
TA-  200-673
-CA  200-673
—-  200-673
1111

3335

4475

LLEH

YY--

-k

-k

YY--

YY--

N

[-74
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E7 nuc

HPV5
HPV5d
5a5
5a2
5a3
5a4
HPV5b
5a6

E7 aa

HPV5
HPV5d
5a5
5a2
5a3
5a4
HPV5b
5a6

E1l nuc

HPV5
HPV5d
HPV5b
5a5
5a2
5a4
5a3
5a6

Elaa

HPV5
HPV5d
HPV5b
5a5
5a2
5a4
5a3
5a6

77788889999
47900340133
50638909758

663-974
----------- 663-974
eeTeree 663-974
---------- C 663974
~T--CT-T-  663-974
~T--CT-T-  663-974
~T--ACT-T-  663-974
AATA--C-G--  663-974
23444568899
86579903512
FENRSRNEECP

N =

__________ *

o[- H*%

.

__I__*H*_*_

N L S

011111121222122222222122121122222222222222222222222222

901223444444556777999999900000111122233333445555557
768161022257170479234888945579012345912447193557786
652931725650892367758039290104051676832066905133621

961-2781

G GG--

CGAATTTTATCATTGTAAGTCATTATGCACCGTTTATAGCGAGTCGCGGG-

00001111111112222233333333 3333333344444444455 555556

037801455567801677223444466677888923455667812333340

654717945650674129350013434408057292614022705118911

SEEVPERYTAAKFEEIAKHHAAPDAAY Y KSSTICCISERNKE! ANTTTTKS
D SR--

P** I *****S******** D* P*****AA**************V**AAS R R -

I-75
AUG 96

961-2781

961-2781
961-974,2723-2781
961-974,2723-2781
961-974,2723-2781

961-974,2723-2781

961-974,2723-2781

HPV-5 Variants



HPV-5 Variants

E2 nuc

HPV5
HPV5d
5a5
5a2
5a3
5a4
HPV5b
5a6

E2 aa

HPV5
HPV5d
5a5
5a2
5a3
5a4
HPV5b
5a6

E2 nuc cont'd.

HPV5
HPV5d
5a5
5a2
5a3
5a4
HPV5b
5a6

E2 aa cont'd.

HPV5
HPV5d
5a5
5a2
5a3
5a4
HPV5b
5a6

22222222222222333333333333333333333333333344444444
78888999999999001122233333556666667778899900000000
60348233577888162655946777692226773784417824555558
10004958114047857604872145500341565222339048156780

G G 2723-4267
SN ¢ S ¢ T TA-ATGCT-
B 2 o —— TGCTC
A-GG-------C--C —-ATGCT-
<-GG------C--C ~--ATGCT-

-GG------- C--CGTAACTAGGAACTGGGGGTAGCTT-----AT-CT-
-AGGCCGTTA-C-GC C--AT-TGCT-

000000000000000111111222 22223 333 33333 33344444 44444
12345677788888913477901111890001113557791234444445
36604912734689955868294788100113888044479042355563

DEEPEAEAECTEAH! LIEKARECNPAARRL TTRTTSRSCCKERIFFENNNVK]

A v
S N - #+. *CCCF-

S — CCCFT
[ N—— ---*CCCF-
N — ----*CCCF-

_**A******_*_DT N__ _CCCF_

444444444444444

011111112222222

801488991122445

681638253658125

2723-4267

2723-4267
2723-3022,3968-4267

~-TA-G--A--m-

AC--A----AT----  2723-3022,3968-4267

C----G-AA------ 2723-3022,3968-4267

C-A----AA------ 2723-3022,3968-4267
C----G-AA-AG--T  2723-4267

------ G--C--CGT 2723-3022,3854-4267

444444444455 555
566788999900001
523579017812771

VSTRSTERAVPKAAL

I-76
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2723-4267

2723-3022,3968-4267
2723-3022,3968-4267
2723-3022,3968-4267
2723-3022,3968-4267
2723-4267

2723-3022,3854-4267



E4 nuc

HPV5
HPV5d
5a5
5a2
5a3
5a4
HPV5b
5a6

E4 aa

HPV5
HPV5d
5a5
5a2
5a3
5a4
HPV5b
5a6

E5 nuc

HPV5
HPV5d
HPV5b

E5 aa

HPV5
HPV5d
HPV5b

noncoding

HPVS
HPV5d
HPV5b

3333333333333333333333
2333335566666677788999
9467776922267737844178
8721455003415652223390
3285-4022
---------------------- 3285-4022
TA  3968-4022
-~ 3968-4022
- 3968-4022
-~ 3968-4022

TAGGAACTGGGGGTAGCTT---  3285-4022

C--  3854-4022

000000011111 11111112 22
0222339011123356688133
5169014223461113667022

KEGPPRCERSPEPPPENECSCD

\%\Y%

[P AFFAGVVTG*DC---

3333333333333
5566666677788

6922267737844

5003415652223

3406-3912
------------- 3406-3912
CTGGGGGTAGCTT  3406-3912

00000000111 11
5677789912244
4223360103666

VSAHHRNHESFRR

LLGRRGKY*GSII

dd
44444
23333
81233
65301
TATTT  4268-4347
----- 4268-4347
CGC..  4268-4347

I-77
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HPV-5 Variants

L2 nuc

HPV5
HPV5d
5a5
HPV5b
5a6

L2 aa

HPV5
HPV5d
5a5
HPV5b
5a6

L2 nuc cont'd.

HPV5
HPV5d
5a5
5a3
HPV5b
5a6

L2 aa cont'd.

HPV5
HPV5d
5a5
5a3
HPV5b
5a6

noncoding

HPV5
HPV5d
5a5
5a3
HPV5b
5a6

A4444444444444044404444444444444444444445555555555
33444456666667777777777788888889999999990011112233
56157733334660014577889903467890014467991623575822
94624642351681509269281736895405854757249749783389
ACCATAAAACEC  CCTAATCCACCAAACCCCTT AACTCACAATTACCCC IRV Xle 1o

-G 4348-5904
T--T----T----A--AT----AAA---------- 4500-5030,5770-5904
TGTGCC-GGT---TT--G-A-GA-G-C-A-TAC---GAGATGCCGTAAAA  4348-5904
-TGTAACTTAG-GAT-A--GTT----CGGA 4531-4959,5854-5904

00000000000111111111111111111111111222222222223333
00234469999001223344444556677788899001112456770122
46353335668778014534578023746916709060564094072278

-R

* * *__kk, Kk

*R****_*VV___** *_k_kk_k_k_% *k ***Q*********R

SR\J\J K| [k ok ok __kkok____k\ fx%

55555555555555555555555555
33334445556666667777888888
67781270281224452366012347
70982128937560957306879003
4348-5904
G 4348-5904
-G-AG  4500-5030,5770-5904
-GTAAG  5770-5904
CGACGAGTGACGGTCTTCTGCG-AAG  4348-5904
G 4531-4959,5854-5904

33333333344444444444444445
44445578912223336677899990
01475857424671460213704589

RRTSCESHSLETFSLYTAPLCVHPS

(9]

~
-*--NR
-*TNR
Q***A -TNR
R
55
99
11
34
CG  5905-5916
-- 5905-5916
- 5905-5916

GC  5905-5916
GC  5905-5916
GC  5905-5916
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insertion

5556666666666666666666666666 6666666666666666666666

99900001111111122222222223333333333333333333333333

55678990455788912245667891334444444444444444444444

25786365439509502898450849890000000000000000000000

---------------------- 5917-7467
G

G
O

—-CG--- 6144-6562
-~-CG-- 6144-6562
~-CG-- 6144-6562
~-CG-- 6144-6562
~-CGormmrnne GG 6144-6562
~-CG--G 6144-6562
--CG---G 6144-6562
(o o] cRmm— 6144-6562
(o o] c Rmm— (cH— 6144-6562
-CG-------G-GC-- .. 6144-6562
<-CG-T-T--G-Cormmmroerr 6144-6562
--CG--T---G-GC----- 6144-6562
-~-CG--T-T--G-GC 6144-6562
~-CG--T---G-GC----. . 6144-6562
<CG--T-T--G-GC-G-rrrrvrrrrrrrerr. 6144-6562
SoTc R i e ctos S 6144-6562

HPV-5 Variants

5917-6320,7465-7467

C--TC--C--CG------- G-GC----- GATGGACAGAATACAGCATTTT 5917-7467
--CG--------- GC----- GATGGACAGAATACAGCATTTT 6144-6562
--CG------- G-GC----- GATGGACAGAATACAGCATTTT 6144-6562
-CG------- G-GC---G-GATGGACAGAATGCAGCATTTT 6144-6562
-CG------- G-GC---G-GATGGACAGAATACAGCATTTT  6144-6562
--CG----T--G-GC---G-GATGGACAGAATACAGCATTTT 6144-6562
-T-GCC-GTGT-TG-T-T-.ccvverrrerrernne 6144-6562
-T-GCC-GTGT-TG-T-T--...covrrieeeeeeeees 6144-6562
CCC- CC-GTGT-TG-T-T 5917-6082,6177-6334,7465-
C-- 5917-6042,7417-7467
insertion

00000000000000001111111111  111111111111111111111111
11155566778889990011111223444444444444444444444444
23747903691781382414678465112222222222222222222222

A
_____ **___*A___*_____
RN
XA
XA
XA
R N
BN
XA
-
-
I N— *_
A .
LN ¢ L
_*A__*_*__*_G*___
R I L S—
RNk Kk __k_ *_Kk__
*A *_*, _*_G**____
RIS TR NS Y DDO5G@QQINNTTAAAFFFS
RN GHemee DDIEGRQQINNTTAAANFFS
HPmeme Ko GRneee DDOGG®QQINNTTAAAFFFS
N - RFODI5G@QOINMAMAAFFFS
e - RFODISG®QOINNTTAAAFFFS
N RRODIEG@QMNNTTAAAFFFES
*_ PR KRR KGR G
ko \RFFHK KK Go
Fokk_ Kk _KFRE_K(GX.G
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HPV-5 Variants

L1 nuc cont'd.

HPV5
HPV5d
E10
E3
E1l
E15
E17
E2
E8
E7
E9
NAf3
NAfL
FC1
Sam4
WAf2
NAf5
FC2
5a4
HPV5b
NAf2
E5
E16
E13
E14
NA1
E11l

L1 aa cont'd.

HPV5
HPV5d
E10
E3
E1l
E15
E17
E2
E8
E7
E9
NAf3
NAfL
FC1
Sam4
WAf2
NAf5
FC2
5a4
HPV5b
NAf2
E5
E16
E13
E14
NA1
E11l

insertion

66666666666666666666666666666666666666666666666666
33333333333334444444444444444444455555555555556666
44444445567780112333444455566678902233344558880335
00000580205872146358578913601274222547839582586391

..... CAAGCICCTAAAT CTACAAACTEACTIICECCACCATETAACCECTE

5917-7467

..... 5917-7467
..... G Aea-G 6144-6562
..... G YN ¢ S N— 6144-6562
6144-6562
6144-6562
6144-6562
6144-6562
6144-6562
..... G----C GT-AT-C-- 6144-6562
......... Co-m-GmormeCrmemmenen-G T-AT-C- 6144-6562
..... «-ACA-C-----GT-----C--T--T-GT-AT-C--- 6144-6562
..... ~-CA-C--G-CGT----C---—-TTGT-AT-C--- 6144-6562
..... «-CA-C--G--GT----C---~-TTGTCAT-C--- 6144-6562
..... ~-CA-C--G--GT----C--—-TTGTCAT-C--- 6144-6562
..... «-~-CA-C--G--GT-----C-----TTGTCATTC--- 6144-6562
..... <~-CA-C--G--GT----C---—-TTGTCAT-C--- 6144-6562
..... «-CA-C--G--GT-----C-----TTGTCAT-CA-- 6144-6562
A-CC  6600-6942,7399-7467
CTAAA--TACA-C---—-GTA----C-—--TTGT-AT-C--GTTATCC  5917-7467
CTAAAT-TACA-C-----GTA---C---—-TTGT-AT-C--- 6144-6562
CTAAA--TACA-C----GTA---C-C---TTGT-AT-C--- 6144-6562
CTAAA--TACA-C-----GTA----C-C-—-TTGT-AT-C--- 6144-6562
CTAAA--TACA-C-----GTA-G--C-----TTGT-AT-C--- 6144-6562
CTAAA-GTACA-C-----GTA-G--C---—-TTGT-AT-C--- 6144-6562
..... --CA-CT--CA---C--AC-GTACTTGT-AT-CAAG 6144-6562
..... --—-CAACT--CA--C-CAC-TTACTTGT-AT-CAAG 6144-6562

insertion

~N= PO

111121111121221211212 111111211111111112222222222222222
44444444445556667777777777888889990000001112223344
22222345683472560334778899022270262367891342340915

..... BRCOSCEETICEVVEEENNDDET T TRENCERENVNKECEBEKNEA

F*_**_*
=

.... RN, N . L L*_____*_____** KoKk _Kk___
..... N N =
.... ____**_*__*__**_____*_____**E****_*___
_____ ok Kk _kk_____k_____KkEkkkk| k___

ook _k__k__kk R L

KRk Kk _ Kk _kk_____k_____

ek Sk _kk__

§S</K\K--LN**-* ----- FHK K mmaFemme dok Sk _kk_k___kkkkkkk
SASK/K\K*_LN**_* _____ ] G - KRk _kk_k___
SERKK L N**-*—we F*K K ot PP P**E* 4k
SERRK =L N**<*aeme AR K ook o PPP-HHE* Ak
SERKK --LN**-*- oo F*K K DD -*-mm -+ E ¥4k
§SK/K\K-*|_N**_* _____ **K KDD-*----- Kk [k _kk_k___
_____ ____**_**__*I I _DD__N N_VVV***E*_**_****

..... wnmcttct_ x| DD TTNN-LL L E# -k otk
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L1 nuc cont'd.

HPV5
HPV5d
5a3
5a4
HPV5b

L1 aa cont'd.

HPV5
HPV5d
5a3
5a4
HPV5b

LCR

HPV5
HPV5d
5a5
5a2
5a3
5a4
HPV5b
5a8
5a7
5a6
5a9

6666666666 777777T77777IT777777
67777788890000111112222233344
81346811590399125561256968904
71378307296808902542176023279

-G G 5917-7467
G 5917-6042,7417-7467

TTGTAA-GT CG
TTG-AACGTACGTTGGCTATGAAAGTC-G

22222223333333444444444444445
56778890166799001113345588991
75374981214424122362570829271

ACGRCCCI SVCADLLACSSEDRKPKRCQC
-G E

*
FRGRIX_NK* *k

**G _***A** P E*** E**********H =3

(7000rierireiriirs
445556666666666777
792580145667889223
027275308090035159
TTTCAAAGAAGGCCTGTA  7468-7746
———————————— GG---- 7468-7746
---GG---- 7468-7746
———————————— GG---C 7468-7746
C---G-G-----TG---G 7468-7746
C---G-G--G-CTG---G 7468-7746
C---G-G-----TG-A-G 7468-7746

C 7736-7746

C 7736-7746
-CGA-G-AG-AATGC-CG 7468-7746

G 7737-7746

1-81
AUG 96

5917-7467

6600-6942,7399-7467

HPV-5 Variants



HPV-6 Variants

LOCUS HPV6b 7902 bp ds-DNA  circular VRL 11-MAR-1994
DEFINITION Human papillomavirus type 6b (HPV-6b), complete genome.
ACCESSION  X00203
KEYWORDS complete genome; overlapping genes.
SOURCE Human papilloma virus type 6b DNA.
ORGANISM Human papillomavirus type 6b
Viridae; ds-DNA nonenveloped viruses; Papovaviridae;
Papillomavirus.
COMMENT Naturally occurring variants of HPV6b have been observed throughout
the genome, including those observed in the complete genome of HPV6a
(Hofman et al, 1995).
Reference: Farr,A., Wang,H., Kasher,M.S., and Roman,A.,
J. Infect. Dis. 171, 697-700 (1995)
Variant Accession Nos. L22693, L22694
Reference: Heinzel,P.A., Chan,S.Y., Ho,L., O'Connor,M., et al.
J. Clin. Microbiol. 33, 1746-54 (1995)
Variants obtained from authors.
Reference: Hofmann,K.J., Cook,J.C., Joyce,J.G., Brown,D.R., Schultz,L.D.,
George,H.A., Rosolowsky,M., Fife,K.H., and Jansen,K.U.
Virology 209, 506-18 (1995)
Variant Accession No. L41216
Reference: Icenogle,J.P., Sathya,P., Miller,D.L., Tucker,R.A., and Rawls,W.E.
Virology 184, 101-7 (1991)
Sequences constructed by editing reference sequence according to figures
in article.
Reference: Kasher,M.S., and Roman,A., Virology 165, 225-33 (1988)
Variant Accession Nos. M22106-M22108, M20561
Reference: Roman,A., and Brown,D., J. Infect. Dis. 171, 697-700 (1995)
Variant Accession Nos. M36837-M36842
FEATURES Location/Qualifiers
CDS join(7746..7902,1..5)
/note="probably not functional"
/note="E8 from bp 7611 to 5"
/gene="E8"
/note="putative"
/codon_start=1
[translation=" NHCSQLLKAFLACSTHESSY CLJYNNIKM{NLRSHT(BRFRLS
TPYIFPSYS"
CDS 102..554
/note="ORF E6 from bp 30 to 554"
/product="transforming protein"
/gene="E6"
/note="putative"
/codon_start=1
ftranslation="MESANASTSATTIDQLCKTFNLSMHTLQINCVFCKNALTTAEIY
SYAYHELKVLFRGGYPYAACACCLEFHGKINQYRHFDYAGYATTVEEETKQDILDVLI
RCYLCHKPLCEVEKVKHILTKARFIKLNCTWKGRCLHCWTTCMEDMLP"
CDS 530..826
/note="ORF E7 from 440 to 826"
/product="transforming protein"
/gene="ET7"
/note="putative"
/codon_start=1
ftranslation="MHGRHVTLKDIVLDLQPPDPVGLHCYEQLVDSSEDEVDEVDGQD
SQPLKQHFQIVTCCCGCDSNVRLVVQCTETDIREVQQLLUNGTPICAPKT"
CDS 832..2781
/note="ORF E1 from bp 715 to 2781"
/product="replication protein"
/gene="E1"
/note="putative"
/codon_start=1
ftranslation="MADDSGTENEGSGCTGWFMVEAIVQHPTGTQISDDEDEEVEDSG
YDMVDFIDDSNITHNSLEAQALFNRQEADTHYATVQDLKRKYLGSPYVSPINTIAEAV
ESEISPRLDAIKLTRQPKKVKRRLFQTRELTDSGYGYSEVEAGTGTQVEKHGVPENGG
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CDS

CDS

CDS

CDS

CDS

CDS

DGQEKDTGRDIEGEEHTEAEAPTNSVREHAGTAGILELLKCKDLRAALLGKFKECFGL
SFIDLIRPFKSDKTTAIDWVVAGFGIHHSISEAFQKLIEPLSLYAHIQWLTNAWGMVL
LVLEARFKVNKSRSTVARTLATLLN[ENQMLIEPPKIQSGVAALYWFRTGISNASTVI
GEAPEWITRQTVIEHGLADSQFKLTEMVQWAYDNDICEESEIAFEYAQRGDFDSNARA
FLNSNMQAKYVKDCATMCRHYKHAEMRKMSIKQWIKHRGSKIEGTGNWKPIVQFLRHQ
NIEFIPFL PKFKLWLHGTPKKNCIAIVGPPDTGKSYFCMSLISFLGGTVISHVNSSSH
FWLQPLVDAKVALLDDATQPCWIYMDTYMRNLLDGNPMSIDRKHKALTLIKCPPLLVT
SNIDITKE BKYKYLHTRVTTFTFPNPFPFDRNGNAVY EfJSWKCFFERLSSSLDIQ
DSEDEEDGSNSQAFRCVPGTVVRTL"

2723..3829

/note="ORF E2 from bp 2696 to 3829"

/product="regulatory protein"

/gene="E2"

/note="putative"

/codon_start=1

ftranslation="MEAIAKRLDACQEQLLELYEENSTDL [gKHVLHWKCMRHESVLLY
KAKQMGLSHIGMQVVPPLKVSEAKGHNAIEMQMH [FTEMSMEPWTLQETSYEMW
QTPPKRCFKKRGKTVEVKFDGCANNTMDYVVWTINVQIKVHSMVDAKGIYYT
CGQFKTYYVNFVKEAEKYGEWEVCYGSTVICSPASVSSTTQEVSIPESTTYTPAQ
TSTRVSSSTREDAVQTPPRKRARGVQQSPCNALCVAHIGPVDSGNHNLITNNHDQHQR
RNNSNSSATPIVQFQGESNCLKCFRYHRENRHLFDLISSTWHWEBAPHKHAIVT
VTYBSEEQRQQMBVVKIPPTI EHKLGFMSLHLL"

3255..3584

/note="ORF E4 from bp 3240 to 3584"

/gene="E4"

/note="putative"

/codon_start=1

[translation="MGAPN [EGKYVMAAQLYVLLHLYLALHKKYPFLNLLHTPPHRPPP
LCPQAPRKTQCKR[ENEHEESNLATPCVWPTLDPWTVETTTSSLTITTSR&TT
VTVQLRL"

3887..4162

/note="ORF E5a from bp 3872 to 4162"

/gene="E5a"

/note="putative"

/codon_start=1

ftranslation="MEVVPVQIAAGTTST  [§ILPVIIAFVVCFVSIILIVWIS [EFIVYT
SVLVLTLLLYLLLWLLLTTPLQFFLLTLLVCYCPALYINYIVHTQQ"

4159..4377

/note="ORF E5b from bp 4003 to 4377"

/gene="E5b"

/note="putative"

/codon_start=1

ftranslation="MMLTCQFNDGDTWLGLWLLCAFIVG JLGLLLMHYRAVQGDKHTK
OEKCNKINCNBDYVTMMITEGDYIYMN"

4423..5802

/note="ORF L2 from bp 4378 to 5802"

/product="minor capsid protein"

/gene="L2"

/note="putative"

/codon_start=1
[translation="MAHSRARRRKRASATQLYQTCKLTGTCPPDVIPKVEHNTIADQI
LKWGSLGVFFGGLGIGTGSGTGGRTG@VBAKPSITSGPMARPPVVVEPVAPSDP
SIVSLIEESAIINAGAPEIVPPAHGGFTITSSETTTPAILDVSVTSHTTTSIFRNPVF
TEPSVTQPQPPVEANGHILISARYTSHPIEEIPLDTFVSSSDSGPTSSTPVPGTAP
RPRVGLYSRALHQVQVTDPAFLSTPQRLITYDNPVYEGEDVSVQFSHDSIHNAPDEAF
MDIIRLHRPAIASRRGLVRYSRIGQRGSMHTRSGKHIGARIHYFYDISPIAQAAEEIE
MHPLVAAQDDTFDIYAESFEMNPTQHPVTNISDTYLTSTPNTVTQPWGNTTV[ALS
PNDLFLQSGPDITFPTAPMGTPFSPVTPALPTGPVFITGSGFYLHPAWYFARKRRKRI
PLFFSDVAA"

5789..7291

/note="ORF L1 from bp 5678 to 7291"

/product="major capsid protein"

/gene="L1"

/note="putative"

1-83
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/codon_start=1

translation="MWRPSDSTVYVPPPNPVSKVVATDAYVTRTNIFYHASSSRLLAV
GHPYFSIKRANKTVVPKVSGYQYRVFKVVLPDPNKFALPDSSLFDPTTQRLVWACTGL
EVGRGQPLGVGVSGHPFLNKYDDVENSGSGGNPGQDNRVNVGMDYKQTQLCMVGCAPP
LGEHWGKGKQCTNTPVQAGDCPPLELITSVIQDGDMVDTGFGAMNFADLQTNKSDVPI
DICGTTCKYPDYLQMAADPYGDRLFFFLRKEQMFARHFFNRAGEVGEPVPDTLIIKGS
GNRTSVGSSIYVNTPSGSLVSSEAQLFNKPYWLQKAQGHNNGICWGNQLFVTVVDTTR
STNMTLCASVTTSSTYTNSDYKEYMRHVEEYDLQFIFQLCSITLSAEVMAYIHTMNPS
VLEDWNFGLSPPPNGTLEDTYRYVQSQAITCQKPTPEKEKPDPYKNLSFWEVNLKEKF

SSELDQYPLGRKFLLQSGYRGRSSIRTGVKRPAVSKASAAPKRKRAKTKR"

BASE COUNT 2438 a 1530 ¢ 1699 g 2235 t
1 GTTAATAACA ATCttggttt aaaaaa [JAGg agggaccgaa aacggttcaa ccgaaaacgg
A
<- E8 end E6 orf start ->

>

CAAT-box <-

(begins at bp 7898)

61

121

181

241

301

361

421

481

541

601

661

721

781

ttgTATATAA accagcccta aaatttagca aacgaggCAT TATGgaaagt gcaaatgcct

-> signal E6 cds ->
cap site -> <-

ccacgtctgc aacgaccatA Gaccagitgt gcaagacgtt taatctatct atgcatacgt

S TS A_T T 1. D QL C K T F_N_L S M _H T
N 3 sj

tgcaaattaa ttgtgtgttt tgcaagaatg cactgaccac Elgcagagatt tattcatatg

L Q L. N_C V F C K N_A L T T_ A E I Y S Y _

catataaaca  [gctaaaggtc ctgtttcgag gcggctatce atatgcagec tgegegtgct
A_Y_K[H_ L KV L FR GG YP_YAA CAC

gcctagaatt tcatggaaaa at Flaaccaat atagacactt tgattatgct ggatatgcaa

C L E F_H G K I_LNQ Y R HF_ DY A G Y A _

caac Egttga agaagaaact aaacaagaca t Ettagacgt gctaattcgg tgctacctgt

T T V_E_E E T K QD I_L Db V_L I R C_Y L

gtcacaaacc gctgtgTGAa gtagaaaagG Taaaacatat actaaccaag gcgcggtt Ha

C H KP_L C E VE K V_KH I _L T K A R F_
E7 orf start -> N5 s

M_H _G_R
N 3 sj E7 cds ->
acatgttacc cTAAaggata ttgtattaga cctgcaacct ccagaccctg tagggttaca
DM L P $
_H V. T LK D _I_V L D_L Q P P D P V_G L H

ttgctatgag caattagtag acagctcaga agatgaggtg gacgaagtgg acggacaaga
CYE QLV DSSE DEV DEV DGQD

S Q P L K Q HFQI_V TC C C G _C_D S N
E1l orf start ->
cgttcgactg gttgtgcagt gtacagaaac agacatcaga gaagtgcaac agcttctgtt

gggaacacta Elacatagtgt gtcccatctg cgcaccgaAG ac @TAAcaac gATGgcggac
_M_A_D_
_G_ T L_ I_V_ C_ P I_C_A P K T $
3 s N El cds ->
<- E7 end
-84
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26

46

66

86

106

126

146

150
24

44

64

84

98



841

901

961

1021

1081

1141

1201

1261

1321

1381

1441

1501

1561

1621

1681

1741

1801

1861

1921

1981

2041

2101

2161

2221

gattcaggta cagaaaatga ggggtctggg tgtacaggat ggtitatggt agaagctata

D S G_ T _E _N_E_G_S G _C T _G_ W_F_M_V_E A I
gtgcaacacc caacaggtac acaaatatca gacgatgagg atgaggaggt ggaggacagt
V_Q_H_ P_T G_T_Q_I_S D _D_E D_E E V_E D_S

gggtatgaca tggtggactt tattgatgac agcaatatta cacacaattc Elgtggaagca
_G_Y_D M_V_D_F _1I_D_D S N_I_ T _H N_S_L E A

caggcattgt ttaacaggca ggaggcggac acccattatg cgactgtgca ggacctaaaa
QA L F NR Q_ _E A D T HY ATV Q _D L K
cgaaagtatt taggtagtcc atatgttagt cctataaaca ctatagccga ggcagtggaa

R K.Y L G SP Y VS PIN_TIAE_ AVE

agtgaaataa gtccacgatt ggacgccatt aaacttacaa gacagccaaa aaaggtaaag
S E I_S PR L DA KLT ROQPK_K.WVLK

cgacggctgt ttcaaaccag ggaactaacg gacagtggat atggctattc tgaagtggaa

R R L FQTR_E L T DS G _ Y_G_ Y _S_E V_E_
gctggaacgg gaacgcagGT agagaaacat ggcegt flccgg aaaatggggg agatggtcag

A G_T G_T Q_V E_ K H G V_P E_ N G G _D G _Q_

5 s A
gaaaaggaca caggaaggga catagagggg gaggaacata cagaggcgga agcgcccaca
E K D _T_G_ R D_I _E_G__E_E H_ T E A E_A_P_T_
aacagtgtac gggagcatgc aggcacagca ggaatattgg aattg [#taaa atgtaaagat
N_S V_R_E H A_G T A G_I_L E L L K_C K D_
ttacgggcag cattacttgg taagtttaaa gaatgctttg ggctgtcttt tat Elgattta
L R A AL L G_KFK ECF G_L_ S F_I D L_
attaggccat ttaaaagtga taaaacaaca tgt @¥agaflt gggtggtagc agg  [tttggt
I_R P _F K S D_K T T _C_ __W_V_V_A_G_F G_
atacatcata gcatatcaga ggcatttcaa aaattaattg agccattaag tttatatgca
I HH S I_S E_AF Q K L I _E P L S_L_Y_A
catatacaat ggctaacaaa tgcatgggga atggtattgt tagtatta @t aagatttaaa
H I_Q_W_L T N_A W G M_V_ L LV L[L_|[RF K
gtaaataaaa gtagaagtac cgttgcacgt acacttgcaa cgctattaaa tatacctga B
V_N_K_ S R S T_V AR T LA T L L N_IP

aa[Jcaaatgt taatagagcc accaaaaata caaagtggtg ttgcagccct gtattggttt
N Q M_ L I E P P_K 1 Q.S G V_A A L_Y_W_F

cgtacaggta tatcaaatgc cagtacagtt ataggggaag caccagaatg gataacacgc
R TG I.SNA_ STV I GE APEW_ I TR

caaac Elgtta ttgaaca  [Hgg gttggcagac agtcagttta aattaacaga aatggtgcag
Q TV I EHG LAD SQF KLTE_MVQ

W_A Y D_N D I_C E E S E |I_ AF E Y_A Q R_
ggagattttg attctaatgc acgagcattt ttaaatagca atatgcaggc aaaatatgtg
_G_D F D_S N_A_R A F_ L NS N_M_Q A_K Y V_

aaagattgtg caactatgtg tagacattat aaacatgcag aaatgaggaa gatgtctata
K D C AT MC_RHY KHA EMRK_MS.I

aaacaatgga taaaacatag gggitctaaa atagaaggca caggaaatty gaaaccaatt
K_ QO W_ | _ KHR_G S K | E G _ TG NW_K_ P

gtacaattcc tacgacatca aaatatagaa tt [Hattcc [!t ttttaa gtaa atttaaatta
V_Q F_LRHQ_NIE F I P _F_L [T|K_F KL

tggctgcacg gtacgccaaa aaaaaactgc atagccatag taggccctcc agatactggg
W_L H G_T P K_K N C I_AI_V_G P P_D T G

1-85
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23

43

63

83

103

123

143

163

183

203

223

243

263

283

303

323

343

363

383

403

423

443

463

483
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2281

2341

2401

2461

2521

2581

2641

2701

2761

2821

2881

2941

3001

3061

3121

3181

3241

3301

3361

aaatcgtact tttgtatgag titaataagc tit gtaggag gtacagttat tagtcatgta
K S Y FCM S L1S FLG G. TV I1_SH.V

aattccagca gccatititg gttgcaaccg ttagtagatg ctaaggtagc attgttagat
N.S S S HFW L QP L VD AKVA_ LLD

gatgcaacac agccatgtty gatatataty gatacatata tgagaaattt gttagatggt
D AT QPCW _ I YM DTY MRNL_ LDG

aatcctatga gtattgacag aaagcataaa gcattgacat taattaaatg tccacctctg
NP M_S I DR _KHK ALT LILKLC_ PP L

ctagtaacgt ccaacataga tattactaaa gaaga @aaat ataagtattt acatactaga
L V. T S N I_D_I_T K E [D]K Y_K Y L_HT R

gtaacaacat ttacatttcc aaatccattc ccttttgaca gaaatgggaa tgcagtgtat
V_T T F T F_ P N_P_F P_F D R_N_G_N_A V_Y

gaactgtcaa at Elcaaactg gaaatgtttt tttgaaAGac tgtcgtcaag ccTAGacatt
E LS N_N_W _ K CF F ER L S S S L D I
E2 orf start ->
N 3 sj

caggattc [g aggacgagga agATGgaagc aatagccaag cgtttagatg cgtgccagga
QDS EDEE DGS NSQ AFRC VPG
E

acagttgtta gaactttaTG Aagaaaacag tactgaccta Macaaacatg tattgcattg

_Q L L E L Y EEN_S_T D L [HIKH V. L HW

_ L Q E T S Y E M W _Q_T P P KR C F_K K R

G K T V EV _KFDG_CAN NTM DY V.V

_W_T_D_ _V_Y_V_Q D[N|D W_V_ K V H S M _V_D

A_K G LY Y T CG Q_F KT Y. Y V_ NFVK

E4 orf start ->

AGaggcagaa aagtATGgga gcaccaaaca fMtgggaagta tgttatggca gcacagttat
M_G_ _A_P N_E_G_K_Y V_M_A A Q L

N 3 s

atgttctcct geatctgtat ctagcactac acaagaagta tccattcctg aatctactac
Y VL L _H LY L AL HKWKLY_ PF L N.LL

atacaccccc gcacagacct ccaccc @itgt gtcctcaagc acc  Elaggaag acgcagtgca
HTPP HRP PPL CPOA_PRK TQC

I-86
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503

523

543

563

583

603

623

643
13

649
33

53

73

93

113

133

153

173

15
193

35
213

55
233



3421

3481

3541

3601

3661

3721

3781

3841

3901

3961

4021

4081

4141

4201

4261

4321

4381

4441

4501

HPV-6 Variants

aacgccgect ag  [jJaaacgag cacgaggagt ccaacagtc ccttgcaacg ccttgtgtgt
K_R R L _[GIN E H E E S N_S[P_|L AT P C_V 75

T PP RKR ARGV QQS PCN ALCV 253
ggcccacatt ggaccecgtgg acagtggaaa ccacaacctc atcactaaca atcacgacca
W_P T L_D P W TV E T T T S_S L T LT T 95
_A H I G _P_V_D_S G N_H N_L _I_T N_N_H D Q 273
gcaccaaaga [@gggaacaaca gtaacagttc agctacgcct aTAGtgcaat ttcaagGTga
S T _K[D |G T T V. T V_Q.L RL_S$ 109
_H Q R R_N_N_S N S S_ATUP _I_V_Q F_Q_G_E 293
<- E4 end
5 s A
atc [@aattgt ttaaagtgtt ttagatatag gctaaatgac a Elacacagac atttatttga
_S N C L_K C_F R Y R _L N D @_H_R_ H_ L _F D 313
tttaatatca tcaacgtggc actgggcctc ¢ f@lcaaaggca ccacataaac atgccattgt
_ LIS ST W__ H_W_A_S _ K_A P H K _ H_A IV 333
aactgtaaca tat Flatagtg aggaacaaag gcaacagttt tta Fatgttg taaaaatacc
_ T V_ T _Y_ L_D_l_s_ E_E Q R_Q Q_F_ _L_l__D_l_V_ V_K | P 353
[gcctac [Hatt ag gcacaaac tggg [ltttat gtcactgcac ctattgTAAt ttgtatatat
_P T I_ [S]H K L G F M_S_ L H L L $ 368
<- E2 end
gtaaatgtgt aaatatatgg tattggtgTA Atacaactgt acatgtATGg aagtggt [gjcc
M__E_V_V_P 5
E5a orf start -> E5a cds ->
tgtacaaata gctgcaggaa caaccagcac att Matactg cctgttataa ttgcatttgt
_V_Q_ I AA G _T T S T_ L P VvV I_I_A F_V 25
tgtatgtttt gttagcatca tacttattgt atggatatcT GA Eltttattg tgtacacatc
V. C F V.S I_ L 1LV_W_.Is5S (ElF 1I_V_Y_T_s 45
E5b orf start ->
tgtgctagta ctaacactgc ttttata [{itt actattgtgg ctgctattaa caaccccctt
v LV L T L L L Y L _ L LW L L L T T P L 65
gcaatttttc ctactaactc tacttgtgtg ttactgtccc gcattgtata tacac facta
~_Q F F L L T L L V C_Y C P A L Y | _H Y 85
[Jattgtta [@c acacagcaAT GAtgctaaca tgtcaattta atgatggaga tac [@tggctg
M_M_L T C_Q F N_D G D_T W_L_ 14
v T Q Q % 91
E5b cds -> <- E5a end
gotttgtggt  tgttatgtge ctttattgta ggg Etgttgg ggttattatt [fJatgcactat
G L. W_ L L CA_F I V G/ML G L L L _M H Y 34
agagctgtac aagg [fjgataa acacaccaaa tgtaa Flaagt gtaacaaaca ca Elctgtaat
R_A V. _Q G D K_H T K _C[KJK C_N_K_ H_[N|]C N_ 54
g Rtgattatg taactatgca t #@at E@tact g Etggtgatt atatatatat gaatTAGagt
[D]D_Y_V_T M_H T_[D]G D_Y_I_Y_ M_N_$_ 72
<- E5b end
L2 orf start ->
aaa [gctttt ttatatttgt aacAGtgtat g @tttgtata ccATGgcaca tagtagggcc
M_A H_S R A 6
N 3 s L2 cds ->
cgacgacgca agcgtgcgtc agctacacag ctatatcaaa catgtaaact [gactggaaca
R R R K R A S_A T Q LY Q T_C K L_T G T 26
tgccecccag atgtaattcc taaggtggag cacaacacca ttgcagatca aatATTAAAA
C P P DV I_LP KV E HNT |I_ADOQ_ 1 L K 46
signal ->
1-87
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4561 tggggaagtt tgggggt [t ttttggaggg ttgggtatag gcac [Fjgottc cggcactggg

W_G_S_ L G _V_F_F G G_ L G I G T G_S_G _T_G_ 66
4621 ggtcgtactg gctatgttcc ctta MElaact tctgcaaaac cttctattac tagtgggcct

G R T G Y V_P_L[Q|]T S A K P_S I_T_S G _P_ 86
4681 atggctcgtc ctcctgtggt ggtggagect gtggcccctt cggatccatc [Jattgtgtct

M_A R _P_P V. V_V E P VAP S D P_S_1 V_S_ 106
4741 ttaattgaag aatc [flgcaat cattaacgca ggggcgcctg aaattgtgcc ccctgcacac

L ILE E S A I _I_NA G A P E_ I_V P_P A H_ 126
4801 gotgggttta caattacatc ctctgaaaca actacccctg caatattgga tgtatcagtt

G G F T LT S_S E T _T_T P_A I_L D_V_S V_ 146
4861 actagtca [g§a ctactactag tatatttaga aatcctgtct ttacagaacc ttctgtaaca

T_S H T_T T S_I_F R N P V_F T E P_S V_T_ 166
4921 caaccccaac cacccgtgga ggctaatgga catatattaa tttctgcacc cact [Ftaacg

Q P Q P PV E_A NG H I_L I_S AP_T [V]T 186
4981 tcacacccta tagaggaaat tcctttagat acttttgtg [ tatc Eitctag tgatagcggt

S HP I_E_ E I _P L D T F V_ S S S_D_S G_ 206
5041 cctacatcca gtacccctgt tcctggtact gcacct [Mggc ctcgtgtggg cctatatagt

P T S S T P V_P G T AP R P RV _G_L Y_S 226
5101 cgtgcattgc accaggtgca ggttacagac cctgcatttc tttccactcc tcaacgctta

RA L HQV Q_V T D P AF L S TP_Q R L 246
5161 attacatatg ataaccctgt atatgaaggg gaggatgtta gtgtacaatt tagtcatgat

T Y D NP V_Y E G E DV S V_Q F_S H D_ 266
5221 tctatacaca atgcacctga tgaggcttit atggacataa ttcgtttgca cagacctgc C]

S I H N_A P D_E A F M D I I_R L H_R P A 286
5281 attgcgtccc gacgtggect tgtgcggtac agtcgcatty gacaacgggg gtctatgcac

1A 'S R R G L_V R Y S RI G QR G_S M H 306
5341 actcgcagcg gaaagcacat aggggcccgc attcattatt titatgatat ttcacctatt

T_R S G K H I_G A R I_H Y F Y D I_S P I 326
5401 gcaca [fgctg cagaagaaat agaaatgcac cctcttgtgg ctgcacagga tgatacatit

A Q A AE EI_E M H P LV A AQD_DTF 346
5461 gatatttatg ctgaatcttt tgaacctg [jlc attaacccta cccaacaccc tgttacaaat

D _I_Y A E S F_E P [G] I_N_P_ T _Q H P _V T N_ 366
5521 atatcagata catatttaac ttccacacct aatacagtta cacaaccgtg gggtaacacc

s D T Y L T_S T P__N_T V_ T Q P _W_G_N_T_ 386
5581 acagttccat tgtca @ttcc taatgacctg tttttaca Eit ctggccctga tataactttt

_T_V P L _S|L|P_N DL F L Q S G P D_1I T F 406

5641 cctactgcac ctatgggaac accctttagt cctgTAActc ctgctttacc tacaggccct
P T A P M G T_P F S PV T P ALP_TG_P 426

L1 orf start ->

5701 gttttcatta caggttctgg attttatttg catcctgcat ggtattttgc acgtaaacgc

vV F I T G S G_F Y L H P A W_Y F A_R K R 446
5761 cgtaaacgta ttcccttatt tttttcAGAT GtggeggecT AGcgacagca cagtatatgt
R K R I_P L F_F S D _V_A A $ 459
M_W R P S D S T_V_Y_ V 11
L1 cds -> <- L2 end
N 3 s
5821 gcctectect aaccctgtat ccaaagttgt tgccacggat gcttatgtta ctcgcaccaa
PP P NPV S KVV_ATD A Y V T R TN 31
5881 catattttat catgccagca gttctagact tcttgcagtg gg Elcatcctt atttttccat
_ILF Y H AS S S R L_L AV G H P Y_F S 1 51
1-88
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5941

6001

6061

6121

6181

6241

6301

6361

6421

signal -

6481

6541

6601

6661

6721

6781

6841

6901

6961

7021

7081

7141

7201

aaaacgggct aacaaaactg ttgtgccaaa ggtgtcagga tatcaataca g

N_K_ T

V_V_P_K

gotggtgtta ccagatccta acaaatttgc attgcctgac tcgtetctit t

P_D_P

aacacaacgt tt

N_K_F A

Flgtatggg catgcacagg cctagaggtg gge

tgtgggtgta agtggacatc ctttcctaaa taaatatgat gatgttgaaa attcagggag

S_G_H

P_F L N

attatgcatg gttggatgtg cccccecttt gggcgageat tggggtaaag gtaaacagtg

V_G_C

A _P_P_L

tactaataca cctgtacagg ctggtgactg cccgecctta gaacttatta ccagtgttat

\%

acaaatggct gcagacccat atggtgatag attatttttt tttctacgga aggaacaaat

Y_G _D_R

gtttgccaga cattttttta acagggctgg cgaggtgggg gaacctgtge ctgatac

tataattaag ggtagtggaa atcg
K

N R A G

_G_S_G_N_R_T_S

Flagcggctet ttggtgtect ctgaggcaca attgtttaat aagccatatt ggctacaaaa

Fgtatttaa
_V_S G_ _Y_Q_Y_ R_V_F_K
[Bgatcccac
L P D S S L F_DP_T
Elggggac agccattagg
_ L E V. G R G _Q_P_L G
K Y D D V E _N_S G_S
NV G M _D Y K QT Q
_G_E H W_G K G _ K Q_ C
PP L E L I T _S V_I
_G_A M N F A D L QT
_G_T T C K Y P_D Y_L
_ L FF F L R K E QM
flct
_E V. G E P V P _D T L
@acgtc tgtagggagt agtatatatg ttaacacccc
V.G S S 1LY V_N_TP
L F N K P Y W_ L QK

S_E A Q

G__

M_T L C

caattctgat tataaagagt acatgcgtca tgtggaagag tatgatttac aatttatttt

Y_K_E

Y_M_R_H

L S A E

P_L G_R

G_V_K_R

AUG 96

_G_ N Q L_F V T V VD
A SV T T S ST YT
V. E E Y D L Q F I F
V.M A Y I H T M NP
S PP P NG _ T L ED
T C Q K P T P E K E
_W_E V. _N_ L K _E_K F S
_K F L L QS G_Y R G
Elg gtgttaagcg ccctgetgtt tccaaagect ctgetgecee
P AV S KA S A AP
-89
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71

91

111

131

151

171

191

211

231

251

271

291

311

331

351

371

391

411

431

451

471

491
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7261 taaacgtaag cgcgccaaaa ctaaaaggTA ATATATGTGT ATATGTACTG TTATATATAT
K_R K R A K T K R $_

A
<- L1 end
-> 24 bp tandem repeat <-->
deletion
7321 GTGTETATGT ACTGTTAE atatgtgt [t gtgtgt  [Msille] AeilciicEdEl] EEriizmETy)
24 bp tandem repeat<- A 5s N
deletion deletion
—
7381 ElefAeiie[Edt atgtgcAATA AAcaatta [Ec t @llciliflaca ccctgtgact
signal -> A

7441 cagtggctgT TGCACGCGtt ttggtTTGCA CGCGcecttac acacataagt aatatacatg
repeat -> repeat ->

7501 cacaatatat atatttitgt t [Jazlaata Gt ata Ettttat atttgcaacc gttttcggtt

7561 gccctt flgca tacactttcc acca gitttgt  tacaacgtgt t [flcct BtTAA tcctatatat

E8 orf start ->
7621 tttgtgccag gtacacattg ccctgccaag tt [@ttgcca agtgcatcat atcc [#gccaa

7681 ccacacacct ggcgecaggg tgeggtattg ccttactcat aaac Stgtct ttgtgttata

7741 ctitt [ATGca ctgtagccaa ctcttaaaag catttttgge ttgtagcag acattttt [l
E8 cds ->

7801 gc ficttactg tttg [t Etac aataacataa aaatgagta El cctaaggtca cacacctgc 0]

7861 accggtttcg gttatccaca ccctacatat ttccttcTTA TA
-> CAAT-box start

LCR idd

222

178
HPV6B TA  1-101
HPV6A T-  1-101
W50 1-101
T70 —~ 1101
E6 nuc 223334

252697

113529
HPV6B IEYe 102554
HPV6A TGCTTT  102-554
E6 aa 000001

457892

004876
HPV6B
HPV6A *Qres
E7 nuc 78

92

13
HPV6B Be 530826
HPV6A GA  530-826

1-90
AUG 96

500



E7 aa

HPV6B
HPVG6A

E1l nuc

HPV6B
HPVG6A

El aa

HPV6B
HPV6A

E2 nuc

HPV6B
HPV6A

E2 aa

HPV6B
HPVGA

E4 nuc

HPV6B
HPVG6A

E4 aa

HPV6B
HPV6A

89
88

D*

1111111111111112222222
0024455556778891123567
1192933356446729901550
1266445949036863974639

ACATAT TIRETACACECTCETA 832-2781

CTCCTGCCAGCTTTATAGTGGA  832-2781

00112 22222333334444566
6659233348004465559702
0159155610345954695586

SEVENL LECGL ENTHAERTECTS
FHEAK [\ AFX\ [ DFFXFXKGHE AX

2233333333333333333
8911234445666777778
0745780365049368890
1372174301422441735

CCAATTAECEECTCCEECA 2723-3829
AACTACCAAATACCAATGG  2723-3829

0011122222233333333
2844822347902345556
7424328767474883571

HRNTHLKRSRSRSCOPT S8
NKTSQPQ***KPHN**R*

333333
234445

780365

174301

3255-3584
ACCAAA  3255-3584

045669
650099

| ERCPO]
N*EHE

-91
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E5a nuc

HPV6B
HPVG6A

Eb5a aa

HPV6B
HPV6A

E5b nuc

HPV6B
HPV6A

E5b aa

HPV6B
HPVG6A

noncoding

HPV6B
HPV6A

L2 nuc

HPV6B
HPV6A

L2 aa

HPV6B
HPV6A

3344444

8900111

9304344

8438619

COE® 3887-4162
AACCCCA  3887-4162

0135888
4694458
FENYY
*LD*H*N

44444444444

12222333333

93579124445

44156322562

4159-4377
AGACCCCCGAC ~ 4159-4377

12334556 666
26196252335

MEEKNCYTTO
*V*NTAHDDA

444
334
881
462
CGC  4378-4422
ATT  4378-4422

44444444455555555
45666778900024456
97044356722780891
18556159505706969

ICEECATECCCACCECCA 4423-5802
TTCGGCATAACATAAAG  4423-5802

00000111122223333
25677014800182599
32155319501968629

VI (SSHVVSRAGCLG
***GG***I I****DI*

1-92
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L1 nuc

HPV6EB
HPV6A
India-D9
Georgia-B5
India-D4
India-D5
India-D7

Philippines-A4

Georgia-B4
Georgia-B6
Georgia-G6
Alaska-C36
Georgia-G4
Georgia-G7
Georgia-B1
Georgia-G1
Georgia-G2
Georgia-G3
Georgia-G5
Philippines-A6

L1 aa

HPV6B
HPVBA
India-D9
Georgia-B5
India-D4
India-D5
India-D7
Philippines-A4
Georgia-B4
Georgia-B6
Georgia-G6
Alaska-C36
Georgia-G4
Georgia-G7
Georgia-B1
Georgia-G1
Georgia-G2
Georgia-G3
Georgia-G5
Philippines-A6

556666667

990015662

295709261

322348519

ACCAAACCA 5789-7291
TATGCT-AC  5789-7291

T-- 6486-6739
T-- 6507-6661
T-- 6486-6739
T-- 6486-6739
T-- 6486-6739
T-- 6486-6739

T-A 6486-6739
T-A 6486-6739
T-A 6486-6739
T-A 6507-6661
TA- 6486-6739
TA- 6486-6739
TAA 6486-6739
TAA 6486-6739
TAA 6486-6739
TAA 6486-6739
TAA 6486-6739
TAA 6486-6739

000012224
468907797
588560917

CRFLRTRP

dkkkkk_kk

1-93
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LCR

HPV6B
HPVG6A
W50
ML2
BAM
6R
1082
1083
1084
1086
1094
T70
PPHRRA

LCR cont'd.

HPV6B
HPV6A
W50
ML2
BAM
6R
1082
1083
1084
1086
1094
T70
PPHRRA

LCR cont'd.

HPVG6B
HPVGA
W50
ML2
6R
1082
1083
1084
1086
1094
T70
PPHRRA

insertion insertion

(0007007 rirrirrirrirriresy (7000077770707 7777

22222222222222222222222233333333333333333333333333

99999999999999999999999923455555555555555555555555

22222222222222222222222259911111111111111111111111

(C1C1C 7292-7902

---ATGTACTGTTATATGTATGTGTG 7292-7902
--ATGTACTGTTATATGTATGTGTG 7292-7902

TATATGTGTATATGTACTG.TATA---ATGTACTGTTATATGTATGTGTG 7292-7420

TATATGTGTATATGTACTGTTATA---ATGTACTGTTATATGTATGTGTG 7292-7350

........................ ---ATGTACTGTTATATGTATGTGTG 7292-7420

........................ -TATGTAGTGTTATATGTATGTGTG 7292-7436

........................ ---ATGTACTGTTATATGTATGTGTG 7292-7436

........................ -TATGTAGTGTTATATGTATGTGTG 7292-7436

.-——-ATGTACTGTTATATGTATGTGTG 7292-7434

.-—-ATGTACTGTTATATGTATGTGTG 7292-7436

AA-ATGTACTGTTATGTATATGTGTG 7292-7902
AA-ATGTACTGTTATGTATATGTGTG 7296-7420

insertion

(T0TTrrrrrrriiiirriiiirirriiiiiriiiiiriiiiiiii
33333333333333333333333333333333333333333333333333
55555555555555555555555555555555555555555555555555
1111111121222111212221112222111122211122211122211121222
.................................................. 7292-7902
TTGTATATATGTGTGTATATATGTGTATGTGTGTATATGTATATGTATGT ~ 7292-7902
TTGTATATATGTGTGTATATATGTGTATGTGTGTATATGTATATGTATGT ~ 7292-7902
TTGTATATATGTGTGTATATATGTGTCTGTGTGTATATGTATATGTATGT  7292-7420
TTGTATATATGTGTGTATATATGTGTCTGTGTGTA 7292-7350
TTGTATATATGTGTGTATATATGTGTCTGTGTGTATATGT.......... 7292-7420
TTGTATATATGTGTGTATATATGTGTATGTGTGTATATGTATATGTATGT  7292-7436
TTGTATATATGTGTGTATATATGTGTATGTGTGTATATGTATATGTATGT  7292-7436
TTGTATATATGTGTGTATATATGTGTATGTGTGTATATGTATATGTATGT  7292-7436
TTGTATATATGTGTGTATATATGTGTATGTGTGTATATGTATATGTATGT  7292-7434
TTGTATATATGTGTGTATATATGTGTATGTGTGTATATGTATATGTATGT  7292-7436

To.... ATGTAC.TGT.TATATGTATGTGTGT...TGTATATAT.... 7292-7902
T....... ATGTAC.TGT.TATATGTATGT.......... ATATAT.... 7296-7420
insertion deletion

(000000000000 rriey (000 iriieriieiirriieiirriiriies
33333333333333333333333333333333333333333333333333
55555555555555555555555566666666667777777777888888
11111111111111111111178901234567890123456789012345
..................... TCTGTGTGTAATGTAAGTTATTTGTGTAA  7292-7902

GTTGTGTATATATATGTGTGT-A T 7292-7902
GTTGTGTATATATATGTGTGT T 7292-7902
GTTGTGTATATATATGTGTGT 7292-7420

....... ATATATATGTGTGT 7292-7420

GTTGTGTATATATATGTGTGT-A T 7292-7436
GTTGTGTATATATATGTGTGT-A T 7292-7436
GTTGTGTATATATATGTGTGT-A T 7292-7436
T
T

GTTGTGTATATATATGTGTGT 7292-7434

GTTGTGTATATATATGTGTGT-A 7292-7436
.GTGTGTATATATGTGTCT.....coiviiiiiieeiiee 7292-7902
..GTGTGTATATATGTGTCT...cciicviiviiiiriie 7296-7420
[-94
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LCR Cont’d. deletion insertion deletlond it
(77777777777777 7777777777777 777777777777777777777
33333333333333444444444444444444444555555666667777
88889999999999122222222222222222222222368005572222
67890123456789922222222222222234567249475263452222

HPV6B TGTGTATGTGTGTTC.............. CTTGTTTACCAATCGCT.... 7292-7902
HPV6A e A CATG-GGCA-TGTT 7292-7902
W50 7292-7902
ML2 7292-7420
6R 7292-7420
1082 7292-7436
1083 7292-7436
1084 7292-7436
1086 7292-7434
1094 7292-7436
T70 7292-7902
PPHRRA A- 7296-7420
SN6-11 C--—--- 7582-7845
ING-6 C---A-.... 7582-7845
G6-42 -—-A-TGTT 7582-7845
NY6-16 C--CA-.... 7582-7845
B6-5 -G-A-TGTT 7582-7845
B6-15/1 C--CA-.... 7582-7845
G6-78 -—-A-TGTT 7582-7845
NY6-1 C--CA-.... 7582-7845
SN6-3 -GG-A-TGTT 7582-7845
HPV-6C -GG-A-TGTT 7582-7845
J6-8 -GG-A-TGTT 7582-7845
HPV-6A -GG-A-TGTT 7582-7845
SN6-1 -GG-A-.... 7582-7845
SN6-6A -GG-A-TGTT 7582-7845
B6-1 C--CAATGTT 7582-7845
G6-6 -GGCA-TGTT 7582-7845
NY6-19 -GGCA-TGTT 7582-7845
AMG6-1 -GGCA-TGTT 7582-7845
LCR cont'd. insertion d

({77777 7777777(7777

(7777777777777777777888888

22222222222222222499001146

22222222222222225609035700
HPV6B CACTTTGAAG 7292-7902
HPV6A TATTGCCACTGCAATA-CA------ A 7292-7902
W50 7292-7902
T70 7292-7902
SN6-11 e mmm————- 7582-7845
IN6-6 e 7582-7845
G6-42 TATTGCCACTGCAATA--------- 7582-7845
NY6-16 e 7582-7845
B6-5 TATTGCCACTGCAATA--------- 7582-7845
B6-15/1 e A---—-- 7582-7845
G6-78 TATTGCCACTGCAATA--A------ 7582-7845
NY6-1 C-- 7582-7845
SN6-3 TATTGCCACTGCAATA--------- 7582-7845
HPV-6C TATTGCCACTGCAATA--A------ 7582-7845
J6-8 TATTGCCACTGCAATA------- G- 7582-7845
HPV-6A TATTGCCACTGCAATA--A----G- 7582-7845
SN6-1 T----C--- 7582-7845
SN6-6A TATTGCCACTGCAATA-CA------ 7582-7845
B6-1 TATTGCCACTGCAATA-CAG----G 7582-7845
G6-6 TATTGCCACTGCAATA-CA------ 7582-7845
NY6-19 TATTGCCACTGCAATA-CA-.---- 7582-7845
AMG6-1 TATTGCCACTGCAATA-CAG----- 7582-7845
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LOCUS

HPV11 7931 bp ds-DNA  circular VRL 30-SEP-1988

DEFINITION Human papillomavirus type 11 (HPV-11), complete genome.

ACCESSION
SOURCE

ORGANISM

COMMENT

FEATURES
CDS

CDS

CDS

CDS

M14119
Human laryngeal papillomavirus type 11 DNA recovered from a
laryngeal papilloma.
Human papillomavirus type 11
Viridae; ds-DNA nonenveloped viruses; Papovaviridae;
Papillomavirus.
Naturally occurring variants of HPV11l have been observed in E6, E7,
E1l, E2, E4, E5A, E5B and LCR.
Reference: Dollard,S.C., Chow,L.T., Kreider,J.W., Broker,T.R., Lill,N.L.,
and Howett,M.K., Virology 171, 294-7 (1989)
Variant Accession Nos. J04351
Reference: Heinzel,P.A., Chan,S.Y., Ho,L., O'Connor,M., et al.
J. Clin. Microbiol. 33, 1746-54 (1995)
Variant sequences obtained from authors.
Reference: Metcalfe,L., Chen,S.L., and Mounts,P.,
Virus Genes 3, 11-27 (1989)
Variant Accession Nos. M26656
Reference: McGlennen,R.C., Ghai,J., Ostrow,R.S., LaBresh,K.,
Schneider,J.F., and Faras,A.J.
Cancer Res. 52, 5872-8 (1992)
Variant sequences constructed by editing reference sequence
according to figures in article, with corrections from authors.
Location/Qualifiers
102..554
/note="ORF E6 from bp 18 to 554"
/product="transforming protein"
/gene="E6"
/note="putative"
/codon_start=1
ftranslation="MESKDASTSATSIDQLCKTFNLSLHTLQ [JQCVFCRNALTTAEIY
AYAYKNLKVVWRDNFPFAACACCLELQGKINQYRHFNYAAYAPTVEEETNEDILKVLI
RCYLCHKPLCEIEKLKHI€KARFIKLNNQWKGRCLHCWTTCMEDLLP"
530..826
/note="ORF E7 from bp 494 to 826"
/product="transforming protein"
/gene="E7"
/note="putative"
/codon_start=1
ftranslation="MHGRLVTLKDIVLDLQPPDPVGLHCYEQLEDSSEDEVDKVDKQD
AQPLTQHYQILTCCCGCDSNVRLVVECTDGDIRQLQDLLLGTLNIVCPICAPKP"
832..2781
/note="ORF E1 from bp 715 to 2781"
/product="replication protein"
/gene="E1"
/note="putative"
/codon_start=1
/translation="MADDSGTENEGSGCTGWFMVEAIVEHTTGTQISEDEEEEVEDSG
YDMVDFIDDRHITQNSVEAQALFNRQEADAHYATVQDLKRKYLGSPYVSPISNVANAV
ESEISPRLDAIKLTTQPKKVKRRLFETRELTDSGYGYSEVEAATQVEKHGDPENGGDG
EERDTGRDIEGEGVEHREAEAVDDSTREHADTSGILELLKCKDIRSTLHGKFKDCFGL
SFVDLIRPFKSDRTTCADWVVAGFGIHHSIADAFQKLIEPLSLYAHIQWLTNAWGMYVL
LVLIRFKVNKSRCTVARTLGTLLNIPENHMLIEPPKIQSEXLYWFRTGISNASTVI
GEAPEWITRQTVIEHSLADSQFKLTEMVQWAYDNDICEESEIAFEYAQRGDFDSNARA
FLNSNMQAKYVKDCAIMCRHYKHAEMKKMSIKQWIKYRGTKVDSVGNWKPIVQFLRHQ
NIEFIPFLSKLKLWLHGTPKKNCIAIVGPPDTGKSCFCMSLIKFLGGTVISYVNSCSH
FWLQPLTDAKVALLDDATQPCWTYMDTYMRNLLDGNPMSIDRKHRALTLIKCPPLLVT
SNIDISKEEKYKYLHSRVTTFTFPNPFPFDRNGNAVYELSDANWKCFFERLSSSLDIE
DSEDEEDGSNSQAFRCVPGSVVRTL"
2723..3826
/note="ORF E2 from bp 2696 to 3826"
/product="regulatory protein"
/gene="E2"

1-96
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/note="putative"
/codon_start=1
[ltranslation="MEAIAKRLDACQDQLLELYEENSIDIHKHIMHWKCIRLESVLLH
KAKQMGLSHIGLQVVPPLTVSETKGHNAIEMQMHLESLAKTQYGVEPWTLQDTSYEMW
LTPPKRCFKKQGNTVEVKFDGCEDNVMEYVVWTHIYLQDNDSWVKVTSSVDAKGIYYT
CGQFKTYYVNFNKEAQKYGSTNHWEVCYGSTVICSPASVSSTVREVSIAEPTTYTPAQ
TTAPTVSACTTEDGVSAPPRKRARGPSTNNTLCVANIRSVDSTINNIVTDNYNKHQRR
NNCHSAATPIVQLQGDSNCLKCFRYRLNFHYELASSTWHWASPEAPHKNAIVTL
TYSSEEQRQQFLNSVKIPPTIRHKVGFMSLHLL"

CDS 3255..3581
/note="ORF E4 from bp 3231 to 3581"
/gene="E4"
/note="putative"
/codon_start=1
ftranslation="MVVPIIGKYVMAAQLYVLLHLYLALYEKYPLLNLLHTPPHRPPP
LQCPPAPRKTACRR[ESEHVDRPLTTPCVWEDPWTVQSTTSSLTITTSTKEGTTV
TVQLRL"

CDS 3871..4146
/note="ORF E5A from bp 3862 to 4146"
/gene="E5A"
/note="putative"
/codon_start=1
ftranslation="MEVVPVQIAAATTTTLILPVVIAFAVC [(LSIVLILISDF VYT
SVLVLTLLLYLLLWLLLTTPLQFFLLTLCVCYFPAFYIHIYIVQTQQ"

BASE COUNT 2406 a 1519 ¢ 1736 g 2270 t

1 cttaataaCA ATCTTAGTTT AAAAaagagg agggACCGAA AACGGTtcaA CCGAAAACGG
signal -> -> signal -> E2 bind -> E2 bind
E6 orf start ->

61 TtataTATAA Accagcccaa aaaattagca gacgaggcat tATGgaaagt aaagatgcct

signal ->  <- E6 cds ->

121 ccacgtctgc aacatc  [@ata gaccagttgt gcaagacgtt taatctttct ttgcacactc

S TS A_T S I_ D Q L C K T F_N_L S L H T 26
181 tgcaa fElttca gtgcgtgttt tgcaggaatg cactgaccac cgcagagata tatgcatatg
L_Q_@_Q _C V. F CR N_ AL TT_AE I Y _A Y 46
241 cctataagaa cctaaaggtt gtgtggcgag acaactttcc ctttgcageg tgtgectgtt
A_Y K N_L KV V W R D_NFP_F A A C_A C__ 66
301 gcttagaact gcaagggaaa attaaccaat atagacactt taattatgct gcatatgcac
C L E L _Q G K I_LNQ Y R HF_N_Y_ A A Y A 86
361 ctacagtaga agaagaaac [§ aatgaagata ttttaaaagt gttaattcgt tgttacctgt
P T V.E_E E T N E D _ I_L K V_L I_LR C Y L 106
421 gtcacaagcc  [fitgtgtgaa atagaaaaac taaagcacat attgg FJaaag gcacgctica
CH K P _ L CE I_E K L K H I_ L K _A R _F 126
481 taaaactaaa TAAccagtgg aagggtcgtt gcttacactg ctggacaacA TGcatggaag
_M_H_G_ R 4
I_ K L N_N Q W_ K G R C L HC_W_T T _C_M_E 146
E7 orf start -> E7 cds ->
541 acttgttacc cTAAaggata tagtactaga cctgcagcct cctgaccctg tagggttaca
L v T L KD IV L D_L QP P DU&P V G L H 24
DL L P_% 150

< E6 end

601 ttgctatgag caattagaag acagctcaga agatgaggtg gacaaggtgg acaaacaaga
_C_Y E QO L E D S S E_DEV DKV _D K QD a4

661 cpjcacaacct ttaacacaac attaccaaat actgacctgt tgctgtggat gTGAcagcaa
JAJQ P L T Q H_Y QI _L T C C C G _C_D_S_N 64

E1l orf start ->

[-97
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721

781

841

901

961

1021

1081

1141

1201

1261

1321

1381

1441

1501

1561

1621

1681

1741

1801

1861

1921

1981

2041

cgtccgactg gttgtggagt gcacagacgg agacatcaga caactacaag accttttgct
VR L V V E C TDG_D IR QL Q D L L L
gggcacacta aatattgtgt gtcccatctg cgcaccaaaa ccaTAAcaag gATGgcggac

M_A D

E1l cds ->
<- E7 end

gattcaggta cagaaaatga ggggtcgggg tgtacaggat ggtttatggt agaagccata
D S G T _E N E_G_S G C T G_W_F M_V_E A1
gtagagcaca ctacaggtac acaaatatca gaagatgagg aagaggaggt ggaggacagt
V_E H T T G T_Q IS E D E E E E V_E D_S
gggtatgaca tggtggactt tattgatgac aggcatatta cacaaaattc tgtggaagca

G_Y_ D M_V D F_I_D D R H I T _Q N_S_V E A
caggcattgt ttaataggca ggaggcggat gctcattatgy cgactgtgca ggacctaaaa
Q_A L F_N_R_Q E_A_ D A _H_ Y_A_T V. _Q_D_ L |

cgaaagtatt taggcagtcc atatgtaagt cctataagca atgtagctaa tgcagtagaa
R K Y L G SP_Y V.S P1S NVAN_AVE

agtgagataa gtccacggtt agacgccatt aaacttacaa cacagccaaa aaaggtaaag
S E 1 _S PR L DA KLT T QP K_K_V K

cgacggctgt ttgaaacacg ggaattaacg gacagtggat atggctattc tgaagtggaa
R R L F E T R_E L T D S G_Y_G_Y_S_E V_E_
gctgcaacgc aggtagagaa acatggcgac ccggaaaatg ggggagatgg t Maggaaagg
A AT _Q.V_E K_H G D P E N_G_G D _G[QlE R
gacacaggga gggacataga gggtgagggg gtggaacata gagaggcgga agcagtagac

D T G _R D _|I_E_G_E_ G V_E H R_E A E_A V D
gacagcaccc gagagcatgc agacacatca ggaatattag aattactaaa atgtaaggat

D S T R E H A_D_ T S G I_L_ E_L L K_C KD

atacgatcta cattacatgg taagtttaaa gactgcttty ggctgtcatt tgttgattta
1R S T L HG KF K DCF G.L SF_V DL

attaggccat ttaaaagtga tagaaccaca tgtgccgatt gggtggttgc aggatttggt
IR P F K SD RTT CAD W.VVA GFG

atacatcata gcatagcaga tgcatttcaa aagttaattg agccattaag tttatatgca

I H H S I AD_ A F Q KL I E P L S_L Y A
catatacaat ggcttacaaa tgcatgggga atggtactat tagtattaat aaggtttaaa

H 1 Q W_L T N_A W G M V L LV L I_R F K
gtaaataaga gcagatgtac cgtggcacgt acattaggta cgttattaaa tatacctgaa

VN K S R CT_V AR T L G T L L N_I P E_
aatcacatgt taattgagcc tcctaaaata caaagtggcg ta @sjageect gtattggttt
N H M L I_E P_P K I Q S G _ V_ @_A_L _Y_W_F_

aggacaggca tttcaaatgc aagtacagtt ataggggagg cgccggaatg gataacgcge
R TG I_LSNA_ STV I GE APEW_ I TR

Q TV I EHS LAD SQF KLTE_MVQ

tgggcataty ataatgatat ttgtgaagaa agtgagatag catttgaata tgcacagcgt
W A Y D ND I _CEE S EI AFEY_AOR

ggagactitg actccaatgc aagggccttt ttaaatagta atatgcaggc taaatatgta
G_D F D S NA RAF L NS NMOA_ K.YV

aaagattgtg caattatgtg cagacattat aaacatgcag aaatgaaaaa gatgtctatt
K D C_A I M C _RHY KHA EMKIK_MSI

1-98
AUG 96

84

98

23

43

63

83

103

123

143

163

183

203

223

243

263

283

303

323

343

363

383

403

423



2101

2161

2221

2281

2341

2401

2461

2521

2581

2641

2701

2761

2821

2881

2941

3001

3061

3121

3181

3241

3301

aaacaatgga ttaagtatag gggtactaaa gttgacagtg taggtaactg gaagccaatt
K_Q W_I_K Y R_G_ T K V_D S V_G_N_W_K P_1
gtgcagitt [ taagacatca aaacatagaa tttaticcat tittaagcaa actaaaatta
V_Q F L R H Q_N_I E F I_P F L S K_L K L
tggctgcacg gaacgcccaa aaaaaattgt atagccattg tagggecacc tgacactggg
W_L H G_T P K_K N C I_A I_V_G P P_D T G

aagtcgtgct tttgcatgag tttaattaag tttttggggg gaacagttat tagttatgtt
K. S C _F C M S LIK FLG GTV.I_SY.WV

aattcctgca gccatttctg gctacagcca ctaacggatg caaaagtggc attattggat
NS C S HFW_ L QP L TD A KVA_ L L D
gatgccacac aaccatgttg gacatatatg gatacatata tgagaaacct attagatggt
D AT QP CW_TVY M DTY M_RNL_ L DG
aatcctatga gcatagatag aaaacataga gcattaacat taattaagtg tccaccgcta
NP M S I DR_KHR A LT L I_KC_P P L
ctggttacat caaatataga cattagcaaa gaggagaaat acaaatattt acatagtag a
L VT S N I.D_ I_S K E E K Y K Y L_H SR
gttaccacat ttacatttcc aaatccattc ccctttgaca gaaatgggaa tgcagtatat
VT T F T F P NP F P FD R NGN_AWVY
gaactatcag atgcaaactg gaaatgtttc tttgaaagac tgtcgtccag ccTAGacatt
E LS DA NW_KCF FER L S S S_L D I
E2 orf start ->
gaggattcag aggacgagga agATGgaagc aatagccaag cgtttagatg cgtgccagga
E D S E D E E_D G S N_S Q A F R C_V_|

P
M_E A_ I A K R L D A C Q |
E2 cds ->

tcagttgtta gaactttaTG Aagaaaacag tattgatata cacaaacaca ttatgcattg

cat [gggflita caagtagtac caccattaac tgtgtcagag actaaaggac ataatgctat
I G L QV V PP LT V S E TKG_ H_N_A_I

attacaggac accagttaty aaatgtggct aacaccaccc aaacggtgct ttaaaaaaca
L Q Db T S Y E M W L T P_P K_ R _C F_K K Q

G NT V EV KFDG_ CED NV M_EY_ V.V

_W_T H I_Y L Q D N_D W V. K V T S S VD

A _K_G I_Y_ Y T _C _G_Q_F K T _Y_Y_ V_ N_F _N_K

E4 orf start -> -> signal

Agaggcacaa aagtATGgta gtaccaatca ttgggaagta tgttatggca gcacagttat

1-99
AUG 96
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443

463

483

503

523

543

563

583

603

623

643
13

649
33

53

73

93

113

133

153

173

193
15

213
35



HPV-11 Variants

3361 atacaccccc gcacagacca ccgcccctac agtgtccgec tgcaccacgg aagacggcegt
Y T P A QT T AP T_ _V S A C T T E_D G_V

3421 gtcggcgecg cctag — [flaagc gagcacgtgg accgtccact aacaacaccc tgtgtgtgge
R_A R G_P_S T

3481 caacat [gaga tccgtggaca gtacaatcaa caacatcgtc actgacaatt acaacaagca
S T ILN_N_I_V T

3541 ccaaagaagg aacaactgtc acagtgcagc tacgcctaTA Gtgcaactgc aaggtgattc

3601 caattgttta aaatgtttta gatat
N_C_ L _K _C_F

<-

Elgact gaatgacaaa tata

E4 end

Blacatt tgtttgaatt

R_Y_R L _N_D K__Y[K|H L FEL

3661 agcatctica acgtggcatt gggcctcacc tgaggcacca cataaaaatg caattgtaac
W A S P _E AP

A _S_S T W

H K N_A IV T

3721 attaac [tat agcagtgagg aacaacgtca gcaattttta aacagtgtaa aaataccacc

3781 caccattagg cataaggtgg ggtttatgtc attacattta ttgTAAccat t
T IR H KV G _F M_S_ L H L _L

3841 tatatgtata tgtgtacaTA Acatacgtgt ATGgaggtag tgcctgtaca aattgctgca

E5A orf start ->

R Q_Q F L N_S V__K_ I _P_P
Elcacctgta
______ $_
<- E2 end
M_E V_V_P V Q _|I_ A A
E5A cds ->
Bttcttagt

3901 gcaacaacta caacattgat attgcctgtt gttattgcat ttgcagtatg t
V_ V_I_LA F_A V_C_ [l |L s

AT T T T L

3961 attgtactta taatattaat atcTGAtttt

E5B orf start ->

Etagtatata catctgtgct ggtactaaca

4021 cttcttttat atttgctttt gtggctttta ttaacaaccc ctttgcaatt ctttttacta

Loy L L b w L L LT T P L Q F_F L L

VIV_Y_ T_S_V_L_V_ L T

4081 acactgtgtg tgtgctattt tcctgccttt tatatacaca tatacattgt gcaaacgcaa

_T_ L C_V_C_Y_F

4141 caaTAATGgt gatgttaacc tgtcacttaa atgatggtga tacatggttg tttctgtggt

_Q_$_
M_V_M_ LT

E5B cds ->
<- E5A end

4201 tgtttactgc atttgtigta gctgtacttg gattgttgtt actacattac ag
L G L L L_ L HY RAV

LFTA_F V.V

N [ [ [

7441 atgtatgttt ttgtgcAATA AAcaattatt atgtgtgt

signal -> <-

Bases 4261 to 7440 not shown. [ g g

7501 ttgtgttt [#lg cacgcgecegt ttgtgttgee ttcatattat attata

[c tgttacaccc agtgactaag

[Jata tttgtaatat

7561 acctatacta tgttaccccc ccccacttgc aACCGTTTTC GGTtgecctt acatacactt

7621 acctc EElatt tgttataacg tgttt

A

-> E2 bind

[flg@ac taatcccata tgttgt

[-100
AUG 96

Fillgc caaggtacat

233
55

253
75

273
95

293
108

313

333

353

367

10

30

50

70

90

91
18

38



7681
7741
7801
7861

7921

E6 nuc

HPV11
HPV11P
HPV11VC

E6 aa

HPV11
HPV11P
HPV11VC

E7 nuc

HPV11
HPV11P
HPV11VC

E7 aa

HPV11
HPV11P
HPV11VC

E1l nuc

HPV11
HPV11P
HPV11VC

El aa

HPV11
HPV11P
HPV11VC

at [lggcctgc caagta [dc{lit gccaacaac [ cacctggcca gggcegeggta ttgcatgact

A A A

aatgtacAAT AAAcctgtcg gtttgtac Ela tg [fitgtg [jat tgcagccaaa ggttaaaagc
A

signal ->

att {Jttg [jct tctagc [fgEla catttttgta cccttagtat attatgcaca atacccacaa

aatgagtaac ctaaggtcac acacctgcaA CCGGTTTCGG Ttacccacac cctacatatt
-> E2 bind

tccttettat a

11344

38836

76016

Rege  102-554
CCTAA  102-554
CCTAA  102-554

00011
12912
29302
*L**E
*L**E

530-826
530-826
530-826

_|_|ml\)070'>

mmiym#

11122
37715

18878

23400

832-2781
-GC-- 8322781
GGCTG 8322781

13345
61148
18873

CRRER

[-101
AUG 96
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HPV-11 Variants

E2 nuc 2233333
8844667
8838242
4867657
HPV11 2723-3826
HPV11P T 2723-3826
HPV11VC TCATCGC  2723-3826
6c ATCG-  3137-3826
E2 aa 0022333
5535003
4685285
HPV11
HPV11P
HPV11VC kR
6C ***R_
E4 nuc 33
44
38
67
HPV11 € 3255-3581
HPV11P T 3255-3581
HPV11VC AT  3255-3581
6c AT  3255-3581
E4 aa 67
18
HPV11 CS
HPV11P L
HPV11VC EL
6¢C EL
noncoding 3
8
3
2
HPV11 A 3827-3870
HPV11P - 3827-3870
HPV11VC - 3827-3870
6c G 3827-3870

[-102
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ESA nuc

HPV11
HPV11P
HPV11VC
6¢C

ESA aa

HPV11
HPV11P
HPV11VC
6¢c

ESB nuc

HPV11
HPV11P
HPV11VC
6¢c

E5SB aa

HPV11
HPV11P
HPV11VC
6¢C

LCR

HPV11
B11-7
B11-15D2
G11-79
HPV11P
HPV11VC
J11-2
NY11-9
NY11-14
PPH11A
S11-27
G11-30
SN11-1

33

99

59

21

e 3871-4146
-~  3871-4146
TC  3871-4146
-C  3871-4146
24

81

|

FL

-L

4

2

5

3

[ 4146-4370
- 4146-4370
A 4146-4370
- 4146-4370
3

6

E

% !

insertion insertion insertion

ii A A dii A
(07070777777 777777777777777 7777777777777 7 77777777
45555666666666666666666666666666666666677777777777
70488224466889999999999999999999999999911144444444
99755676878354444444444444447777777777909955555555
CTT..AATTGTTC...oreereecreeenee TTA.......... 7277-7931
7625-7874

7625-7874

7625-7874
7277-7931

7277-7931
7625-7874

7625-7874

7625-7874
7277-7931

7625-7874

C-A-----CAACACACCTGCCAACATAT..TGCC-GCGGTTGTGT

CGA-——-. TATATAATG--.GCGGTTGTGT  7625-7874

[-103
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HPV-11 Variants

LCR cont'd.

HPV11
B11-7
B11-15D2
G11-79
HPV11P
HPV11VC
J11-2
NY11-9
NY11-14
PPH11A
S11-27
G11-30
SN11-1

insertion
d

—
TITITTITIITI777
T7777777778888
44444446770011
55555559384879
....... ATGTGTA  7277-7931
7625-7874
.............. 7625-7874
.............. 7625-7874
.............. 7277-7931
7277-7931
7625-7874
.............. 7625-7874
7625-7874
.............. 7277-7931
.............. 7625-7874
TATCTCC-GT----  7625-7874
TATCTCC--TC---  7625-7874

[-104
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HPV-16R Variants

LOCUS HPV16R 7906 bp ds-DNA  circular VRL 15-APR-1991
DEFINITION Human papillomavirus type 16 (HPV16), complete genome.
ACCESSION <not in GenBank>
KEYWORDS circular; complete genome.
SOURCE Papilloma virus type 16 DNA recovered from a human invasive
cervical carcinoma.
ORGANISM Human papillomavirus type 16
Viridae; ds-DNA nonenveloped viruses; Papovaviridae;
Papillomavirus.
COMMENT Naturally occurring variants of HPV16R have been observed throughout
the genome.
Reference: Bavin,P.J. Walker,P.G. and Emery,V.C.
J. Med. Virol. 39, 267-72 (1993)
Sequences constructed by editing reference sequence
according to figures in article, with corrections from authors.
Reference: Chan,S.Y., Ho,L., Ong,C.K., Chow,V., Drescher,B., et al,
J. Virol. 66, 2057-66 (1992)
Variant Accession Nos. M83776-M83804, M83840
Reference: Eschle,D., Durst,M., ter Meulen,J., Luande,J., Eberhardt,H.C.,
Pawlita,M., and Gissmann,L.
J. Gen. Virol. 73, 1829-32 (1992)
Sequences constructed by editing reference sequence
according to figures in article.
Reference: Fujinaga,Y., Okazawa,K., Nishikawa,A., Yamakawa,Y., Fukushima,M.,
Kato,l., and Fujinaga,K.
Virus Genes 9, 85-92 (1994)
Sequences constructed by editing reference sequence according
to figures in article.
Reference: Haegert,D.G., Younghusband,B.H., Galutira,D.F., and Egger,K.N.
Unpublished (1995)
Variant Accession Nos. U33065-U33069, U33119
Reference: Haegert,D.G., Galutira,D.F., and Younghusband,B.H.
Unpublished (1995)
Variant Accession Nos. U14511-U14516
Reference: Ho,L., Chan,S.Y., Chow,V., Chong,T., Tay,S.K., Villa,L.L.,
and Bernard,H.U., J. Clin. Microbiol. 29, 1765-72 (1991).
Variant Accession Nos. M83776-M83778 M83834-M83841
Reference: Ho,L., Chan,S.Y., Burk,R.D., Das,B.C., Fujinaga,K., et al.,
J. Virol. 67, 6413-23 (1993)
Variant Accession Nos. L22661-L22674
Reference: Icenogle,J.P., Sathya,P., Miller,D.L., Tucker,R.A., and Rawls,W.E.
Virology 184, 101-7 (1991)
Sequences constructed by editing reference sequence according to figures
in article.
Reference: Icenogle,J.P., Laga,M., Miller,D., Manoka,A.T., Tucker,R.A.,
and Reeves,W.C.
J. Infect. Dis. 1992, 166 (1210-6)
Sequences constructed by editing reference sequence according to figures
in article.
Reference: Icenogle,J.P., Clancy,K.A., and Lin,S.Y.
Virology 214, 664-9 (1995)
Variant Accession Nos. K02718 U37217 U37410.
Reference: Kirnbauer,R., Taub,J., Greenstone,H., Roden,R., et al.
J. Virol. 67, 6929-36 (1993)
Sequences constructed by editing reference sequence according
to figures in article.
Reference: Meneguzzi,G.
Pharmaceutical Composition Useful in the Prevention or Treatment of
Papillomavirus-Induced Tumours, Patent: WO 9010459-A 21 20-SEP-1990
Variant Accession No. A00446.
Reference: Pushko,P., Sasagawa,T., Cuzick,J., and Crawford,L.
J. Gen. Virol. 75, 911-6 (1994)
Sequences constructed by editing reference sequence (HPV16R) according
to figures in article, with corrections to sequence numbering

[-105
AUG 96



HPV-16R Variants

FEATURES

CDS

CDS

CDS

CDS

CDS

from authors.
Reference: Smits,H.L., Traanberg,K.F., KrullM.R., Prussia,P.R., et al.
J. Gen. Virol. 75, 2457-62 (1994)
Sequences constructed by editing reference sequence (HPV16R) according
to figures in article, with corrections to sequence numbering
from authors.

Reference: Xi,L.F., Demers,G.W., Koutsky,L.A., Kiviat,N.B., et al.

. Infect. Dis. 172, 747-55 (1995)

Sequences constructed by editing reference sequence (HPV16R) according
to figures in article.

Reference: Yamada,T., Wheeler,C.M., Halpern,A.L., Stewart,A.-C.M.,
Hildesheim,A., Rush,B.B., and Jenison,S.A., J. Virol. 69, 7743-53 (1995)
Variant Accession Nos. U34078-34193

Location/Qualifiers

83..559

/note="E6 ORF from 65 to 559"

/product="transforming protein"

/gene="E6"

/note="putative"

/codon_start=1

ftranslation="MHQKRTAMFQDPQERP [EKLFASLCTELQTTIHBI [JLECVYCKQQL
LRREVYDFAFRO8IVY FBGNPYAVBKCLHKZYSKISEYHEYCYJIYGTTLEQQYNKP
LCDLLIRCINCQKPLCPI[EKQRHLDKKQRFHNIRGRWTGROCORSSRTRRETQL"
562..858

/note="E7 ORF from 544 to 858"

/product="transforming protein"

/gene="E7"

/note="putative"

/codon_start=1

[translation="MHGD IPTLHEYMLDLQAETDLYCYE(NDSSEEEDEIDGPAGQ
AHEDRAHYNIVTFCCKCDSTLRLCVQSTHRILEDLLMGTLGIVCPICSQKP"
3850..4101

/note="E5 ORF from 3808 to 4101"

/gene="E5"

/note="putative"

/codon_start=1

ftranslation="MTNLDT SUTLLACFLLJECVLLCVCLIJRPLLLSVSTYELI [
LVLALWITAASAFRCFIVYIEERVYIPLFLIHTHAR[GLIT"

4237..5658

/note="L2 ORF from 4135 to 5658"

/product="minor capsid protein”

/gene="L2"

/note="putative"

/codon_start=1
ftranslation="MRHKRSAKRTKRASATQLYKTCKQAGTCPPDIIPKVEGKTIADQ
ILQYGSMGVFFGGLGIGTGSGTGGRTGYIPLGTRPPTATDTLAPVRPPLTVDPVGPSD
PSIVSLVEETSFIDAGAPEVPSIPPDVSGFSITTSTDTTPAILDINNTVTTVTTHNN
PTFTDPSVLQPPTPAETGGHFTLSSSTINHEEIPMDTFIVSTNPNTVTSSTPIPG
SRPVARLGLYSRTTQQVKVVDWAIPTKLITYDNPAYEGIDVDNEYFEENDNSIN
IAPDPDFLDIVALHRPALTSRRTGIRY JFGNKQTLRTRSGKSIGAKVHY R B
PASEIELQTITPST NTTUSHAASPTSINNGLYDIYADDFITDETTRYPRYPSTSLSG
YIPANTTIPFGGAYNIPLVSGPDIPINJTRQAPSLPIVPGSPQYTIIADRGDFYLHP
SYYMLRKRRKRLPYFFSDVSLAA"

5639..7156

/note="L1 ORF from 5528 to 7156"

/product="major capsid protein"

/gene="L1"

/note="putative"

/codon_start=1
[translation="MSLWLPSEATVYLPPVPVSKVVSTDEYVARTNIYYHAGTSRLLA
VGHPYFPIKKPNNNKILVPKVSGLQYRVHRUPDANKFGFPDTSFYNPDTQRLVWAC
VGVEVGRGQPLGVGISGHPLLNKLDDTENASAYAANAGVDNRECISMDYKJT QLCL
CKPPIGEHWGKGSISVA\NPGDCPPLEINTYIQDGDMVDTGFGAMDFTTLQANKS
EVPLBICTSICKYPDYIKMVSEPYGDSLFFYLRREQMFVRHLFNPAGHNVABDLY
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IKGSGETANLASSNYFPTPSGSMVTSDAQIFNKPYWLQRAQGHNNYICRG VV
DTTRSTNMSLCAAISTYH YKNTNFKEYLRHGEEYDLQFIFQLCKITLTACH¥H

SMNSTILEDWNFGLQPPPGGTLEDTYRFVTREAKHTPPAPKED Y TRWEVN
LKEKFSADLDQFPLGRKFLLQEERAKPKFTLGKRKATPTTSSTSTTAKRKKRKL"

BASE COUNT 2599 a 1377 ¢ 1511 g 2419 t

1 actacaataa t [fcatgTATA AAAFtaaggg cgtaACCGAA ATCGGTtgaA CCGAAACCGG

signal -> -> E2 bind -> E2 bind

61 TTAGTATAAA Agcagacatt ttatgcacca aaagagaact gcaATGtt [#c aggacccaca

HPV-16R Variants

M_H Q_K R T AM F QD P Q 13
ori <-/ E6 cds ->
signal -> [-> mRNA start site from
<- LCR P97 promoter
E6 orf start->
121 ggagcgACCC [JEAAAGTTac cggafjttatg cacagagctg caaacaacta tacat Elafat
_E R _P_ @_K_L_ P_@_L_C _T E L Q T T_ I_H_ | 33
-> E2 bind
181 agffattagaa tgtgtgtact gcaagcaaca gttactgcga cgtgagGTat atgactttgce
L E CV Y C K QQ_L L R R E V_ Y_D_F A 53
5 sj N\ (E6*transcripts)
241 ttttcgggat ttatg Matag tatata [EJafja tgggaatcca tatgc #ot &t gtga [aaatg
_F R _D_ _L_ I V_Y_ Em G_N_P_ Y _A V C_@_K_C 73
301 tttaaagtt tattctaaaa ttagtgagta taga Mattat tgttatagt # tgtatggaac
_ LK F_\ Y S K _I_S E Y _R_ L_H_l_Y_ _C_Y_S_l_ L_LY_G_T 93
361 aac flttagaa cagcaataca acaaaccgtt gtgtgatttg tt ElattAGgt gtattaactg
_T LLE Q Q Y N K P L_C D L L ILR C_ I N_C 113
N 3 sj (E6*)
421 tcaaaagcca ctgtgtcctg aaga Elaagca aagacatctg gacaaaaagc aaagattcca
_Q K P L_C P EJ[E|K Q_R H L D KK QRFH 133
481 taatataagg ggtcggtgga ccggtcgatg tatgt Mttgt tgcAGatcat ¢ Elagaacacg
NI R G R W T G_R_C _MC_ C_R S S R T R 153
N 3 sj (E6*I)
541 TAGagaaacc cagctgTAAt cATGcatgga gata Maccta cattgcatga atatatgtta
M_H G_D[T|P_T_ L HE_Y M_L_ 13
_R E T Q L $ 158
E7 orf start -> E6 end <- -> E7 cds
601 gatttgcaac cagag flcaac tgatctctac tgttatgagc aatt Elagltga cagctcagag
b L Q P_EJT|T_D L Y _C Y_E Q_ D_S S _E_ 33
661 gafjgargaty aaataga [@gg tccagctgga caagcagaac Mogacagagc ccattacaat
_EE D E_I_D G_P_A G _Q A E_ D R_A_H_ Y N_ 53
721 attgtaacct t [@tgttgcaa gtgtgactct acgcttcggt tgtgcgtaca aagcacacac
lv.T F C C K_C D S T L R L C V. Q_S T H_ 73
781 gtagacat [@g gtac [lttgga agacctgtta atgggcacac taggaat [@gt gtgccecate
V_ D I[R[T L E_D L L MGT L GIV_C_P_ I 93
841 tgttc [Hcaga aaccaTAAtc taccATGgct gatcctgcag GTaccaatgg ggaagagggt
_C S _Q K _P_8%_ _M_A D_P A G_T N_G_E E G_ 98/12
El orf start -> > E1 cds 5 s A
<- E7 end
O O O 0 Bases 900 to 3780 not shown. [ O O O
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HPV-16R Variants

3781

3841

3901

3961

4021

4081

4141
4201

early

4261

4321

4381

4441

4501

4561

4621

4681

4741

4801

4861

4921

4981

acgtgaccaa tttttgtctc aagtTAAaat accaaaaact attacagtgt ctactggatt
_R D Q F L S QV_K I _P K T I_T V S T G_F

E5 orf start ->
NH2 terminus unknown

tatgtctatA TGAcaaa [fct tgatac [dEca t GcEcaacat ta [Htggcgtg ctitttgett

_M_T_N_L_D T[AJ[S]T]T L L AC_F L L

<- E2 end

tgc [@ttTotg tgcttttgtg tgtctgecta tta Eltacgtc cgctgctttt gtctgtgtct
_CC_ V_L L C_VvV_C L _L_ E_R_ P L L L_S V S
A additional ‘t’

acatacaca cattaata Bt a [fitggta [@ta @tattgtgga taacagcagc ct @tgc @ittt
Ty T [s]e [ e v L [L]L W _I_T A A_[S]A F_
aggtgtttta ttgt gtata @ t@tat @itgt [ tatatacc [t tatttttaat acatac Elcat

_R_C F I_V_Y_ !g V_ Y _I_P_ L F L I_H T H
gcacgett [t taattacaTA Atgtatatgt acataatgta attgttacat aTAAttgttg

_A_R L LT $_

<- E5 end L2 orf start ->
tataccataa cttactattt tttctttttt attttcatat ataatttttt tttttgtttg

tttgtttgtt ttttAATAAA ctgttattac ttaacaATGe gacacaaacg ttctgcaaaa
M__ R_H K R_S A K_

poly-A signal -> L2 cds ->

cgcacaaaac gtgcatcggc [@lacccaactt TATAAAAcat gcaaaca [gc Elggtacatgt
R T K R A S A_ T QL Y KT CKQA_G T C_

N ‘a’ replaced by ‘t’

ggaagtatgg gtgtattttt tggtgg Ett B ggaattgg Ea cagggtc [Fgg tacaggcgga
G_S M_ G V_F F_G G L G I _G_ T _G_S _G_T G_G_

cgcactgggt a  [Jattccatt Flggaacaagg cctcccac g ctacagatac acttgctcct
R T G__ Y_I_P_L G _T R P P T A_T D T_L A P_

gtaagacccc ¢ [dttaac Elgt agatcctgtg ggccecttetg atcc [@itctat agtttc [#itta
VR P P_L T V_D P V. G P S D_P_S |_V_S L_
gtggaagaaa ctagttttat tgatgctggt gcaccaac ctgtaccttc cat {ccecca
V EE T S F I_DAG AP T VP S_I_ P P
gatgtatcag gatttagtat [@ac[@acttca actgatacca cacctgctat attagatatt
b Vv s G _F S | _T T S T D T T P A 1I_L D I
aataatactg ttactactgt tactacacat aataatccca cttt [@actga cccatctgta

CONCON_T  V_T T V_T T H NNP T F T D_P_ S V_

ttgcagcctc caacacctgc agaaactgga gggcatttta cactttcatc atccactatt
L. Q P P T P A E_T G G H F T L S S_S T I_

agtacacat F attatgaaga aat [Jcctatg gatacattta ttgttagcac aaa [cctaac
S_T_H[NJ]Y_ E_E_I_P M D T F_I_V_S T_N P_N_
acagtaacta gtagcacacc catacc Elggg tctcgcecag tggcacgcect Elggattatat

T V.T S S T P I P_G S R P V_A R L _G L _Y_

agtcgcacaa cacaaca [Fgt taa Egttgt [E gaccctgett tt  Etaacc glc tcccactaaa
S_R.T_ T QQV_K V.V D P A F[VIT[T [P T_K_

cttattacat atgataatcc tgcatatgaa ggtatagatg tggataatac a @t gtatttt
LI T Y _D_N_P A Y E G _|I_D V_D N_T _ _L_LY_F_
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362

17
365

37

57

7

83

28

68

88

108

128

148

168

188

208

228

248

268



HPV-16R Variants

5041 [Jcta gtaatg ataatagtat taatatagct cc Elgatcctg actttttgga tatagttgct

N_D_ N S I_NI_A P DZP DF L D_ | V_A 288
5101 ttacataggc cagcattaac ctctaggcgt actggcat [fla gpEta gagtag a Ettggtaat

L HR P AL T_SRR TG I R Y_SR_|[L|G N 308

5161 aaacaaacac tacgtactcg tagtggaaaa tctataggtg ctaaggtaca ttattattat
K QT L R TR_S G K S I._G A KV H_Y Y_Y_ 328

5221 gattt Eagta @fatt gatcc tgcaga Egaa atagaatt Elc aaactataac accttctaca
DblL[s[ T]I[P]P_A[EJE _I_E L QT I_T_P_S T 348

5281 [@atac [Jaccg cttc Elcatgc agcectcacc [J acttctatta ataatggatt atatgatatt

YT T [ T]S H A_A S P T _S I_N_N_G L_Y D I 368
5341 tatgc Elgatg actttattac agatact gt acaacccc [g [facca @t gt accctctaca

Y_A D_D_F_ I_T_D_ T [S| T T P[V]P P_S T 388
5401 tc [fttatcag gttatattcc tgca Elataca acaattcctt ttggtggtgc atacaatatt

S LS _G_Y_ I_P_A [N|]T T I P F_G G_A_VY_N_I 408

5461 cctttagtat cagg [fcctga tatacc [Hatt aata [§Elact §] accaa fctcc ttcatta Bt

P LV S G_P_D_1_P_1I__N_ E_T_E_QP _S_L_E 428
5521 cctaTAGttc ¢ Elgggtctcc acaatataca attattgctg atg Maggtga cttttattta

P IV _P_G S P_Q_Y_ T _I_I_A D_ G_D _F Y _L 448
L1 orf start ->

5581 catcctagtt attacatgtt acgaaaacga cgtaaacgtt taccatattt tttttcAGAT

H P S Y Y M L_R KR RKWR L P Y F_F S D 468
M 1
N 3 sj
L1 cds ->
5641 Gtctctttgg ctgccTAGtg aggccactgt ctacttgect cctgtcccag tatctaa [Egt
V_S L A A S 473
S LW L PSS EATV_Y L P PV P V_S KV 21
<- L2 end
5701 tgtaagcacg gatgaatatg ttgcacgcac aaacatatat tatcatgcag gaacatccag
V.S T D E Y V_A R T_ N LY Y_HA G T SR 67
5761 actacttgca gttggacatc cctattticc tattaaaaaa cctaacaata acaaaatatt
L LA VG H P Y F P _ | _K K P N N_N_K I1L 87
5821 agticctaaa gtatcaggat tacaatacag ggtatttaga ata Matttac ctgacccc Ba
_V_ P K V.S G_L QY R_V_F R _I_[H[L P D P[N 107
5881 taagtttggt tttcctgaca cctcatttta [Jaatccagat acacagcggc tggtttggge
K_F G F P D T S F Y_NP D T QR LV W A 127
5941 ctgtgtaggt gttgaggtag g [@cgtggtca gccattaggt gtgggcatta gtggccatce
_C V G_ V_EV G R G Q_P L G V_G I_S G H_P 147
6001 tttattaaat aaattggatg acacagaaaa tgctagtgct tatgcagcaa atgcaggtgt
L LN KL D DTEN_ASA Y_A A N_A GV 167
6061 ggataatag [] gaatgtatat ctatggatta caaacaaaca caattgtgtt ta Ettgottg
_D_N_R E C IS M_D_Y_K QT QL C_ LJ[_|[G C 187
6121 caaaccacct ataggggaac actggggcaa agg fitcccca tgta  [@caatg ttgcagtaa
_K P P I_G E_ H_W_ G K_G_S P C[TIN_V_A V[N 207

6181 tccaggtga (I tgtccACCAT TAGAGTTagt aaacaca [t attcaggatg gtgatatggt

PG D _CP P _L_E L[I_[NT[V] 1 QD G D MV 227

-> E2 bind

6241 tGatac [flggc tttggtgcta tggactttac tacattacag gctaacaaaa gtgaagttcc
D TG FGA MDFT T LOQO ANIK S E VP 247

A wild-type has ‘g’, original clone had ‘c’
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HPV-16R Variants

6301 actgg Rltatt tgtac Elitcta tttgcaaata tccagattat attaaaatgg tgtcagaacc

L | C T S I_C K Y_P DY I_LK M _V_S E P 267
6361 atatggcgac agcttatttt tttatttacg Elagggaacaa atgtttgtta gacatttatt
Y G D S L F F Y L R_REQ M FV R HLF 287

6421 taatagggct ggt Elctgttg gtgaa  Elatgt accag Elcgat ttatacatta aaggctctgg

_N_R_A G[T|V._G_E[N|V_P[D]D_ _L_Y I_K G_S G 307

6481 gffctactgca aatttagcca gttcaaatta ttttcctaca cctagtggtt ¢ [Jatggttac
T AL N L A S S NY_F P T P S G_S M_V T 327

6541 @tctgatgcc caaatatt #a ataaACC[ITA TTGGTEcaa cg Elgcacagg gccacaataa

_S D A Q_ I_F N_K P Y_W L Q R A Q G _H _N_N 347

-> E2 bind

6601 tggcatttgt tggggta Elcc aactatttgt tactgttgtt gatactacac gcagtacaaa

_G I.C W GIN QL FV_TVV DTT RSTN 367
6661 tatgtcatta tgtgctgcca tatctacttc agaa Elctaca TATAAAAata ctaactttaa

_M_S L C A A I_S T S_E [T]T Y _ K N_ T NFK 387

signal ->

6721 [jgagtaccta cgacatgggg aggaatatga tttacagttt atttttcaac tgtgcaaaat

_E Y L R H G E E Y D_L QF I_F Q L _C K_I 407
6781 aaccttaact gcagacgtta tg Elcatacat acattctatg aattc [Hacta ttttggagga

_ T L T _A_D V__ M_ Y I _H S M N_S T I_L E D 427
6841 ctggaatttt ggt @tacaac c¢ [ficcgccagg aggcacacta gaagatactt ataggtttgt

_W_N_F G L Q P P P G_G T L _ED T Y_R_ FV 447
6901 aaCATcccag gcaatty [@tt gtcaaaaaca tacacctcca gcacctaaag aagatcccct

_T S Q_  _A I C_Q K H_T P P AP K E_D P_L 467

A fcat’ added N ‘gat’ deleted

6961 ta EEElaata § actt {§ttggg aagtaaattt aaa [Fjlgaaaag ttttctgcag acctagatca
Y_ _T_W_ E_V N L K E K F S A DL D Q 487

7021 gtttecttta ggacgcaaat ttttactaca Elgcaggatt aaggccaaac caaaatt [flac
_F P L G R K F L L Q_A G_ KA K _P_ K F T 507
7081 attagg Fflaaa cgaaaagcta cacccaccac ctcatctacc tctacaactg ctaaacgcaa
L G K R KA T P T T_S S T S T T A K RK 527

/-> inhibitory element
nuclear localization signal (NLS) ->

7141 aaaacgtaag ctgTAAgtat tgtatgtatg ttgaattagt gttgtttgtt gt [Ftatatgt
_K R K _L_ % 531
NLS <- <- L1 end
-> LCR
7201 ttgtatgtgc ttgtatgtgc ttgtaaatat t EEgttgtat gtgtgtttgt atgtatggta

inhibitory element <-/

7261 ta Etaaacac gtgtgtatgt gtttttaaat gcttgtgtaa ctattgtgtc atgcaacata

7321 AATAAActta ttgtttca Elc acctactaat tgtgttgtg [ ttattcattg tatataaact
poly-A -> A
7381 atatttgcta cat [Fetgttt ttgttttata tatactatat tttgtagcgc ca [fJCCEccat

‘gc’ replaced by ‘cgg’ MN

7441 ttigtagct [l caACCGAATT CGGTtgcatg ctttttgge B aaagitgt gt [ttt  [Jaaat
-> E2 bind A
deletion

7501 agt [ilct Eitgt cagcaactat Fjgt @it Elaact tgtacgttt Ct gct t gcca)
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deletion

7561 EiETEH EEFEESl] ERTETEE EX
A

deletion
7621 EFCEEW] at gt acat t Mot gt caTATAMAAAt aaat cafict at gcgcca)
A signal ->
deletion
7681 accgct gt taggcacat at st tlelolsitsMiieEle EE] cctaattgca
deletion

7741 t Eflttggc Et a ElgolEEEE EHICY CEs t caccct agt it CalEl=:\ga}
AN sequence of [1] correct
deletion
——
7801 EEiEfic[iEEla gEjttagtcat acatt [ttca ttt  [Jta Elaglc t fjcacatggg tgtgtgcaaa
[-> ori

7861 ccgtttt

[Fgg ttacacattt acaag

Nbs ‘a’ deleted

noncoding

HPV16R
HDS117A.04/09/92
HDS117A.08/12/92
HDS84C.03/26/90
HDS84C.07/23/90
HDS138.05/01/91
HDS106C.05/08/90
HDS106A.02/13/90
HDS106A.05/08/90
HDS84A.03/26/90
HDS84A.07/23/90
HDS84B.03/26/90
HDS84D.07/23/90
HDS106B.02/13/90
HDS117B.04/09/92

12
24
TC 1-82
1-82
1-82
1-82
1-82
1-82
1-82
1-82
1-82
1-82
1-82
1-82
1-82
1-82
1-82

Haact taTATAATAa tactaa
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HPV-16R Variants

E6 nuc

HPV16R
OR.5110
OR.4724
NM.T455
OR.4997
OR.6311
0356
OR.8329
OR.8987
GALU1601
OR.9237
NM.T197
0425
OR.0198
NM.T446
0489
OR.5428
OR.4716
OR.2087
OR.7574
GALU1607
0204
GALU1603
OR.6170
OR.7145
OR.3473
OR.3759
H84

0424
OR.7632
OR.1905
OR.6106
OR.7587
GALU1627
0561
0162
OR.3136
GALU1629
0512
OR.8863
NM.9999
NM.4094
OR.4072
OR.7754
OR.4541
OR.8160
NM.T529
OR.7908
OR.7875
OR.4451
OR.1783
GALU1649
OR.8392
0462
OR.5691
0191

11111111122222233334455
03344778856688913560413
91235682367969505043562

83-559
104-559
104-559
104-559
104-559
104-559
104-559
104-559
104-559
-------- G--- 236-488
104-559
104-559
104-559
104-559
104-559
104-559
104-559
104-559
104-559
104-559
----------- 226-497
104-559
G-mv 226-496
104-559
C-TGT----AG--T--G---  104-559
C-TGT-----AG--T--G---  104-559
C-TGT-----AG--T--G---  104-559
C-TGT-----AG--T--G--  104-559
~-CGTT-e--AG--Trmem- 104-559
~-CGT-merme-AG--Tomemen 104-559
<-CGT-m-rme-AG--Trmemmn 104-559
~-CGT-meme-AG--Tomemen 104-559
<-CGT-merme-AG--Trmemn 104-559
-AG--T---- 226-498
-G Tomeme-AG=-Troemn 104-559
-G-GT------AGG-TG----- 104-559
e TomeeAG--T G 104-559
—-AG--TGT-- 226-470
eTee-AG--TG-—-GG  104-559
eTeee-AG--TG--G  104-559
eTee-AG--TG--G  104-559
weTeeeAG--TG---G  104-559
eTeeeAG--TG--G  104-559
eTeeee-AG--TG---G  104-559
eTeeeAG--TG--G  104-559
ceTeeee-AG--TG--G  104-559
eTeee-AG--TG--G  104-559
ceTeeeeAG--TG--G  104-559
e TeeeAG--TG--G  104-559
eTee-AG--TG--G  104-559
e-T--G---AG--TG---G  104-559
—-AG--TG--- 226-499
r-T--G---AG--TG---G  104-559
<-T--G--AG--TG--G  104-559
r-T--G---AG--TG---G  104-559
<--T--G-—-AG--TG--C-G  104-559
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HPV-16R Variants

E6 aa 00000000000000000001111
01122333356666778990245
97711224482389165047150

HPV16R
OR.5110 e
OR.4724 s
NM.T455

OR.4997

OR.6311

0356

OR.8329

OR.8987

GALU1601 e \---
OR.9237

NM.T197

0425

OR.0198

NM.T446

0489

OR.5428

OR.4716

OR.2087

OR.7574

GALU1607

o204 AVAY/A—
GALU1603

OR.6170 L —
OR.7145 *[IDD------- *k_Y ko
OR.3473 *[IDD------- *E_Y ko
OR.3759 *[IDD------- rk_Y ko
H84 *[IDD------- e
0424 -TTDDYY-----**--Y eeeee
OR.7632 -TTDD------- LS VA
OR.1905 -TTDD------- HhY e
OR.6106 -TTDD------- LSV
OR.7587 -TTDD------- HhY e
GALU1627 LN VAN
0561 R | T EE VA
0162 -GGDD------- *E-YV-----
OR.3136 -—-HH------- L VAV
GALU1629 L NAVAVE
0512 I E— *k__Y\/--oC*
OR.8863 —-HH--—---- *k__\\[oook
NM.9999 ——-HH------- *h__Y\f ook
NM.4094 ---HH------- *E_YV---*
OR.4072 ---HH------- SRR AVEREE
OR.7754 -—-HH--—---- S IRVAV
OR.4541 ---HH------- FE_Y Ve *
OR.8160 -—-HH--—---- S IAVAV N
NM.T529 -—-HH------- VAV
OR.7908 ——-HH--—---- *k__\\[oooo®
OR.7875 -—-HH------- *k__\\/ooo ok
OR.4451 ---HH------- Sl VAR
OR.1783 ---HH--RR---**--YV----*
GALU1649 LN VAV
OR.8392 ---HH--RR---**--YV----*
0462 ---HH--RR---**--YV/----*
OR.5691 ---HH--RR---**--YV----*
0191 ---HH--RR---**--YV--D-*
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HPV-16R Variants

E7 nuc

HPV16R
ALABAMA-B24
ALASKA-C32
ALASKA-C51
CASKI
MICHIGAN-B8
PANAMA-136
PANAMA-156
PANAMA-206
PANAMA-349
PANAMA-A12
PANAMA-A13
PANAMA-B4
PANAMA-D6
PANAMA-F15
PANAMA-F38
PANAMA-F43
TB7=A32
GB11=WV_4043
TB17=A62
GB6=WV_3471
GB4=WV_3097
GB1=WV_2965
GB13=WV_75
HPK_IB

HPK_II
GB14=WV_1024
GB3=WV_3096
GB5=WV_3270
B20
GB10=WV_4042
GB12=WV_4044
PANAMA-F30
SIHA
MISSOURI-B11
PANAMA-C20
0559

BT6

BT11

DT4

DT24

BT23

DT42

DC255

DC212

DC141

DC207

DC269

F94_27
F94_143
F94_73
TB6=A27
F94_42

F94_85

F94 135

F94 161
F94_44

F94_76

F94_80

56666667777788
71446670389924
56573681290586

CAAAGETCRT

582-801
582-801
582-801
582-801
582-801
582-801
582-801
582-801
582-801

582-801

582-801

582-801

582-801

582-801

582-801

582-801

562-848
562-855
562-837
562-855
562-855
562-855
562-855

562-855

562-855

562-855
562-855
562-855
562-850
562-826
562-826

582-801

582-801
582-801

582-801

562-858
562-858
562-858
562-858

562-858
562-858
562-858
562-858
562-858
562-858
562-858
562-858
562-858

562-858
562-858
562-837

562-858
562-858
562-858

562-858
562-858

562-858

562-858

562-858
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HPV-16R Variants

E7 nuc cont’d seeeee67777788

71446670389924

56573681290586
HPV16R 562-858
F94_89 562-858
F94_113 562-858
F94_179 562-858
PANAMA-200 582-801
TB14=A54 562-837
TB4=A21 562-848
B25 562-848
TB8=A36 562-848
B29 562-848
B61 562-848
TB9=A42 562-840
TB11=A46 562-837
B23 562-848
TB16=A61 562-837
BT7 562-858
BT9 562-858
BT12 562-858
BT10 562-858
BT20 562-858
BT22 562-858
0561 562-858
TB5=A24 ~-G---C-G--  562-848
B22 -G----C-G--  562-848
TB15=A56 ~-G---C-G-  562-837
B30 ~-G----C-G--  562-848
B33 --G----C-G--  562-848
TB12=A50 ~-G----C-G-  562-837
TB1=A6 ~-G----C-G 562-801
TB3=A16 ~-G-----C-G 562-801
PANAMA-C10 ~G---C-G 582-801
84 ~-G----C-G--  562-858
1268 --G----C-G--  562-858
H84 -G----C-G--  562-858
GEORGIA-B9 - cC-G 582-801
PANAMA-148  weeme CC-G 582-801
PANAMA-B20  -eees cc-G 582-801
ALABAMA-B23 e cc-G 582-801
31— CC-G--  562-858
BT15 e CC-G--  562-858
0462 e CC-G--  562-858
F94_2 A----CC-G--  562-858
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HPV-16R Variants

E7 aa

HPV16R
ALABAMA-B24
ALASKA-C32
ALASKA-C51
CASKI
MICHIGAN-B8
PANAMA-136
PANAMA-156
PANAMA-206
PANAMA-349
PANAMA-A12
PANAMA-A13
PANAMA-B4
PANAMA-D6
PANAMA-F15
PANAMA-F38
PANAMA-F43
TB7=A32
GB11=WV_4043
TB17=A62
GB6=WV_3471
GB4=WV_3097
GB1=WV_2965
GB13=WV_75
HPK_IB

HPK_II
GB14=WV_1024
GB3=WV_3096
GB5=WV_3270
B20
GB10=WV_4042
GB12=WV_4044
PANAMA-F30
SIHA
MISSOURI-B11
PANAMA-C20
0559

BT6

BT11

DT4

DT24

BT23

DT42

DC255

DC212

DC141

DC207

DC269

F94_27
F94_143
F94_73
TB6=A27
F94_42

F94_85

F94 135
F94_161
F94_44

F94_76

F94_80

01223334577789
59894597767895

TTLNEEEPERRTES

S S S
S S
N S S
B S S *
S S S *k
S S SR *
S S SN *
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E7 aa cont'd

HPV16R
F94_89

F94 113

F94 179
PANAMA-200
TB14=A54
TB4=A21
B25
TB8=A36
B29

B61
TB9=A42
TB11=A46
B23
TB16=A61
BT7

BT9

BT12

BT10

BT20

BT22

0561
TB5=A24
B22
TB15=A56
B30

B33
TB12=A50
TB1=A6
TB3=A16
PANAMA-C10
84

1268

H84
GEORGIA-B9
PANAMA-148
PANAMA-B20
ALABAMA-B23
BT8

BT15

0462

F94 2

01223334577789
59894597767895

TTLNEEEPERRTES

S S *
PR *
________ *_k
*_%

——————— * ok
S * ok
——————— * ok
S * ok
J S S
S S
R ST
S SR
S S
B ST
___S _____ *_k
___S _____ *_k
__S_____* *
S SR
I SR
N S SR
_______ *k_k
_______ *k_k
_______ *k_k
_______ *k_*
P, *k_k__
P Kk _k__
[, *k_k__
K _______ Kk _k__
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HPV-16R Variants

E5 nuc

HPV16R
DT24
BT11
DT4
BT6
CASK
SB10
SB13
SB17
SB7
DC207
DC212
DT42
A00446
DC255
DC141
SB2
BT23
DC269
SB5
SIHA
SB16
BT8
BT15
BT7
SB21A
BT22
BT10
BT9
BT20
BT12
TB8
TB4
TB16
TB13

33333333333334444444444
88888899999990000000000
56677803778891134445578
87824344092813750260979

3850-4101
3850-4101
3850-4101
3850-4101
3850-4101
3850-4101
-G--G-C------G---T-  3850-4101
--------- CC----CG--T-  3850-4101
--------- C-----GC--T-  3850-4101
--------- C----G--T-  3850-4101

--------- C--e-Ge---  3850-4101
--------- Coee-Gee- 3850-4101
--------- C----G----  3850-4101
--------- C--e-Ge-- 3850-4101
--------- C----G----  3850-4101
--------- C--e-Ge- 3850-4101
--------- C----G-G----  3850-4101
--------- C----G--N--  3850-4101
----- T--Croee-Gem- 3850-4101
S NS o o S ¢ S 3850-4101
------ A--C--G----G-----  3850-4101
(oRu— C--G-A-G---C  3850-4101
[om—— C--G-A--G----- 3850-4101
(oR— C--G-A--G----- 3850-4101
[oRm—— C--G---G--C--  3850-4101

(oR— C--G-—G--C-C  3850-4101
CNA----C--T----T--N--  3850-4101
C-A----C--T---T-G---  3850-4101

(O N o, N, S 3850-4101
C-A-wme-Co-Toe-Tomees 3850-4101
(ol NS, N, - 3850-4101
C-A-----C--T---T-—-G  3850-4101
C-A----C--T---T--—-C  3850-4101

CCA------C--T----T-—-C  3850-4101
C-A-----G-CTT---T---C  3850-4101

[-118
AUG 96



E5 aa

HPV16R
DT24
BT11
DT4
BT6
CASK
SB10
SB13
SB17
SB7
DC207
DC212
DT42
A00446
DC255
DC141
SB2
BT23
DC269
SB5
SIHA
SB16
BT8
BT15
BT7
SB21A
BT22
BT10
BT9
BT20
BT12
TB8
TB4
TB16
TB13

00000112444445566666778
36789299145785624567060

INTASTEF! S| BEL SAVI | FVPTH

VA S V A

**T______L__*____L__*__
L) PR P P

*_T ________ *____L _____
Ly R U
) pE U P
Ly pE U
*_T ______ L__*____L____*
iy p— I [

L5 SR VALY S

[-119
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HPV-16R Variants



HPV-16R Variants

L2 nuc 44444444444444444444444444444455555555555555555555
23344444445555566667888899999900000111122222222223
80101125671145901442125813456633447344523334588991
18170982192857904145044718403924153925261267916050

HPV16R 4237-5658
BT15 4237-4422
BT12 e 4237-4422
BT20 e 4237-4422
BT8 e 4237-4422
DC269 e 4237-4422
DC141 e 4237-4422
DC255 e 4237-4422
BT23 e 4237-4422
DT4 e 4237-4422
BT6 e 4237-4422
BT11 e 4237-4422
DT24 e 4237-4422
DT42 e 4237-4422
pDC212 e 4237-4422
DC207 e 4237-4422
BT7 e 4237-4422
BT22 e 4237-4422
BTI0 4237-4422
BTO e 4237-4422
T49 4264-5632

T3 4264-5632

T45 4264-5632

T17 4264-5632

s83 C 4264-5632

S23 e y pE. N N, | S— 4264-5632

OR2087 e § g N NS o S — 4273-5658

OR.7574 T--A 4273-5658

OR.4716 To-A 4273-5658

OR.5428 YN R 4273-5658

OR.4724 YN N R o S 4273-5658

114B A c 4237-5658

OR.5110 A C 4273-5658

OR.6170 -G A C 4273-5658

s108 A T 4264-5632

OR.4997 A T 4273-5658

OR.6311 e A T 4273-5658

OR.8329 A--A T-T 4273-5658

OR.8987 A--A T-T 4273-5658

114K A A--T-C 4237-5658

L7 — (o A C 4264-5632

NM.T455 e (ORI § pE. NN ¢ SR B—— 4273-5658

1< J— N Aceee-CrneaneCrnee-Conme 4264-5632

s27 YN o S 4264-5632

OR.9237 c Acee-Comen-G 4273-5658

N Y T — [omm—— YN o SN ¢ S 4273-5658

N — [OR— . NN & MR o W 4273-5658

OR.0198 A----C Y. NN o SN ¢ 0y N 4273-5658

OR.1905 CA---A-A---=-C-AT-A--TA-----C---A---A--G-C  4273-5658

OR.6106 CA---A-A---=-C--ATC---TA----Co--A-e-A--G-C  4273-5658

OR.7587 CA---A-A-----C-CAT----TA----C---A----A-—-G-C  4273-5658

OR.7632 CA---A-A------C-CAT---TA-----C---A-----AC---G-C  4273-5658

OR.3759 C--A--T-A--GG--C--AT--TG-A------C---A----A-G--C-C  4273-5658
OR.3473 C----T--=-GGG-C--AT--TG-A-----C---A---A-G--C-C  4273-5658

1194 C----T--=-GGG-C--AT--TG-A----C---A---A-G--C-C  4237-5658
OR.7145 Co-r-T---GGG-C-AT--TG-A-----C-—-A-—-—-A-G--C-C  4273-5658
OR.3136 C-----TCA------C--AT---G-A-G-G-TC-T-A-C---A---A--C  4273-5658
NM.T529 C-----TCA----GCC--AT---G-AGG-G-TC---A---—-A---A-CA  4273-5658
NM.9999 C-----TCAT----CC--AT--G-AGG-G-TC--A-----A—A-CA  4273-5658
OR.8160 C----TCAT----CC--AT-~-G-AGG-G-TC--A----A-—-A-CA  4273-5658
OR.4541 C-----TCA-----CC--AT---G-AGG-G-TC--A-—-G-A-—-A-CA  4273-5658
NM.4094 C----TCA-----CC--AT---G-AGG-G-TC---A--G-A-—-A-CA  4273-5658

[-120
AUG 96



HPV-16R Variants

L2 aa 000000000000111111111122222222 2222233333 3333333333
12255667789900222336990123334466677000033333445555
54578142512437126563266754683566909123602247190238

HPV16R ACACECSYETPTPSTSIEFTENENPECKYVTLL SSPERY| L TTDERY[I TSP

BTI5

BT12
BT20
BT8
DC269
DC141
DC255
BT23
DT4

BT6
BT11
DT24
DT42
DC212
DC207
BT7
BT22
BT10
BT9

T49

T3

T45

T17

S83

S23
OR.2087
OR.7574
OR.4716
OR.5428
OR.4724
114B
OR.5110
OR.6170
S108
OR.4997
OR.6311
OR.8329
OR.8987
114K
S29
NM.T455
S93

S27
OR.9237
NM.T446
NM.T197
OR.0198
OR.1905
OR.6106
OR.7587
OR.7632
OR.3759
OR.3473
1194
OR.7145
OR.3136
NM.T529
NM.9999
OR.8160
OR.4541
NM.4094

*%, *_%k, P--*k ok kk P

dek ok kP kkk____kk______ [ = T N----A-*

L o T [ = T ND---A-*

kK _k_k__kk__D__kk__kk_* * N-* *

>
>

_________ ***_P__**__**_*______P___*_____N_*__P_*
_________ *kk_ __**__**_*______P___*_____N_*__ =3
_________ ekk_D__kk__kk_k______ Pk N-*__P-*
_____ Hhk______ Pk _k kK AFEP ¥k | oo N-mo*o¥
K ***____**P__**___*_***_AFFP___*_____N___*_**
L ****____*P__**___*_***_AFFP___*_____N___*_**
K ****____*P__**___*_***_AFFP___ _____N___*_**
------ SSN---Hx
______ SSN---*-**

* % %
* ok

*
>
¥
3
>

o

i
*
*
i
*
h
*
*
*
>

T

L

o

*
%
o)
3
*

T

H
'
3
I
H
i
*
'
)
I)(‘
>

T

-

o
*
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HPV-16R Variants

L2 nuc cont'd.

HPV16R
T49

T3

T45

T17

S83

S23
OR.2087
OR.7574
OR.4716
OR.5428
OR.4724
114B
OR.5110
OR.6170
S108
OR.4997
OR.6311
OR.8329
OR.8987
114K
S29
NM.T455
S93

S27
OR.9237
NM.T446
NM.T197
OR.0198
OR.1905
OR.6106
OR.7587
OR.7632
OR.3759
OR.3473
1194
OR.7145
OR.3136
NM.T529
NM.9999
OR.8160
OR.4541
NM.4094

5555555555555555555
3333333344444455555
4667888802789900136
6899167935575606824

ATCETTCCIATCTACCAAQ

«-A---AC---C--A--G
~TA--AC--TC--A--G
~TA---AC--TC--A--G
~TA--AC--TC--A--G
~TA---AC--TCC-A--G
-GTA-G-AC--TC--A-GG
-GTA-G-AC-ATC--A--G
-GTA-G-AC-ATC--A--G
-GTA-G-AC-ATC--A--G
-GTA-G-AC-ATC--A--G
-GTA-G-AC-ATC-AA--G

4237-5658

4264-5632
4264-5632
4264-5632
4264-5632
4264-5632
4264-5632
4273-5658
4273-5658
4273-5658
4273-5658
4273-5658
4237-5658
4273-5658
4273-5658
4264-5632
4273-5658
4273-5658
4273-5658
4273-5658
4237-5658
4264-5632
4273-5658
4264-5632
4264-5632
4273-5658
4273-5658
4273-5658
4273-5658
4273-5658
G 4273-5658
G  4273-5658
4273-5658
4273-5658
4273-5658
4237-5658
4273-5658

4273-5658
4273-5658
4273-5658
4273-5658
4273-5658
4273-5658

[-122
AUG 96



HPV-16R Variants

L2 aacont'd. 333333333344 4244444
7778888889112222234
0881244597370024823
HPV16R
T49
T3
T45
T17
S83
S23
OR.2087
OR.7574
OR.4716
OR.5428
OR.4724
1148
OR.5110
OR.6170
S108
OR.4997
OR.6311
OR.8329
OR.8987
114K
S29
NM.T455
S93
s27
OR.9237
NMT446 e
NM.T197
OR.0198
OR.1905
OR.6106
OR.7587
OR.7632
OR.3759
OR.3473
1194
OR.7145
OR.3136 VVEAAF-HFTT-T-4G
NM.T529 VVAAAFFTT-T--G
NM.9999 VVEAAFSTT-T--G
OR.8160 AVVAAAFFHTT-T--G
OR.4541 VVEAAFSTT-T--G
NM.4094 AVVAAAFHTTNT--G

[-123
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HPV-16R Variants

L1 nuc 5555566666666666666666666666666666666666667777
6889901111122233344445555556678888899999990000
9671671568901401934583456781920256616667795678
8491203450098766146622198738513642583450541087

HPV16R

ALASKA-C51

MICHIGAN-B8

PANAMA-156

PANAMA-206 e

PANAMA-B4

PANAMA-D6 e

BT6 e

BT1L e

DT4 e

DT24 e

114K 5639-7156

NM.T455 e 5666-7149

s23 A  5663-7130

OR.5110 5666-7149

OR.6170 5666-7149

S29 5663-7130

s83 5663-7130

OR.4724 G 5666-7149

OR.4997 G 5666-7149

OR.8329 G 5666-7149

OR.8987 G 5666-7149

s27 G 5663-7130

1148 A-—G 5639-7156

OR.6311 ---C G 5666-7149

NM.T446 G C 5666-7149

OR.2087 G A 5666-7149

OR.5428 G A 5666-7149

OR.4716 G A 5666-7149

S93 GG 5663-7130

NM.T197 C--G C 5666-7149

OR.9237 G C----Crmmeee 5666-7149

OR.0198 G C C-  5666-7149

OR.7574 G A 5666-7149

S99 G C 5663-7130

T45 GG-G 5663-7130

ALASKA-C32 e

CASKI I c R

PANAMA-A13 N

PANAMA-C20 R

PANAMA-F30 e

PANAMA-F38 e T

BT23 e

DT42 e

DC255 e

DC212 e a—

DC141 e

DC207 e a—

DC269 e

BT8 e T—

BT15 e

BT9 e T—

BT12 e T

BT10 e

BT22 e

ALABAMA-B24 Goe-Coeev

MISSOURI-B11 e I T

PANAMA-349

SIHA e S

T49 -Grreee-C-G L e o 5663-7130

1-124

6348-6615
6348-6615
6348-6615
6348-6615

6348-6615
6371-6577
6371-6577
6371-6577
6371-6577

6348-6615
6348-6615
6348-6615
6348-6615
6348-6615
6348-6615
6371-6577
6371-6577
6371-6577
6371-6577
6371-6577
6371-6577
6371-6577
6371-6577
6371-6577
6371-6577
6371-6577
6371-6577
6371-6577
6348-6615
6348-6615
6348-6615
6348-6615

3 5639-7156
6348-6615



L1 nuc cont'd

HPV16R

T3

T17

BT7

BT20
GEORGIA-B9
PANAMA-200
PANAMA-B20
ALABAMA-B23
649

v

OR.1905
OR.6106
OR.7632
OR.7587
NM.4094
NM.9999
OR.4541
OR.8160
NM.T529
OR.3136
OR.3759
OR.3473
OR.7145
1194

84

1268

HPV-16R Variants

5555566666666666666666666666666666666666667777
6889901111122233344445555556678888899999990000
9671671568901401934583456781920256616667795678
8491203450098766146622198738513642583450541087

5639-7156
«-GremneCoe [ UG 5663-7130
~Geme-C-G [CHNNIN, S o S 5663-7130
-G--C--ev 6371-6577
cTommmmm 6371-6577
e — - 6348-6615
N c— . 6348-6615
Greee-To 6348-6615
-G----TC-- 6348-6615
-G-G--C--T---- 6270-6619
-G-G--C--T---- 6270-6619
AT-C----A----C-G-Gr--TA----A--Te---T-A-T--  5666-7149
AT-C-G--A----C-G-G-----TAG--A-T-—T-T-A-T-G  5666-7149
AT-C----A---C-G-G---~-TAG-~-A-TT-----T-A-T--  5666-7149
AT-C----A---C-G-G---~-TAG-—-A--T-—--T-A-T--  5666-7149
AT-C----AC---C---Gr--=-T---CAT-T-T---T-A-T--  5666-7149
AT-C----AC---C---G-----T---CAT-T-T---T-A-T--  5666-7149
AT-C----AC---C---Gr----T---CAT-T-T---T-A-T--  5666-7149
AT-C----AC---C---G-----T---CAT-T-T---T-A-T--  5666-7149
AT-C----AC---C---G---AT---CAT-T-T-—T-A-T--  5666-7149
AT-C---A----C-G-G---T---CA--T-T-~-T-A-T--  5666-7149
AT-C----A---C-G-G--C--T--—-CA--T-T-—T-A-T--  5666-7149
AT-C----AC---C-G-G--C--T----CA--T-T-—-T-A-T--  5666-7149
AT-C----AC---C-G-G--C--T----CA--T-T-—T-A-T--  5666-7149
AT-C----AC---C-G-G--C--T---CA--T-T-—-T-AGT--  5639-7156
-G-G--C--T---CA--T-T-C--T-A 6270-6619,6658-7007
CA-T-T--T-A 6658-7007

[-125
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HPV-16R Variants

L1 aa 000011111111122222222233333333334444 4444444444
2789045778899022567789001112568900024444457788
0611849261414336160328170357319668972234621403

HPV16R

ALASKA-C51 L

MICHIGAN-B8 e

PANAMA-156 e

PANAMA-206 e

PANAMA-B4 e

PANAMA-D6

BT6

BT11

oT4

DT24

114K

NM.T455 e L

s23 T

OR.5110

OR.6170

S29

s83

OR.4724

OR.4997

OR.8329

OR.8987

s27

1148

OR.6311 -

NM.T446

OR.2087

OR.5428

OR.4716

s93

NM.T197 LA x

OR.9237 A Q

OR.0198 A

OR.7574 S .

S99 e « A

T45 “A-G

ALASKA-C32

CASKI

PANAMA-A13

PANAMA-C20

PANAMA-F30

PANAMA-F38

BT23

DT42

DC255

DC212

DC141

DC207

DC269

BTS

BT15

BTO

BT12

BT10

BT22

ALABAMA-B24

MISSOURI-B11

PANAMA-349

SIHA

T49 wDeememet G RV S

>

2>>>>>>p>> >

[-126
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HPV-16R Variants

L1 aacont’d  000011111111122222222233333333334444 4444444444
2789045778899022567789001112568900024444457788
0611849261414336160328170357319668972234621403

HPV16R
T3 TS T LSV - —
T17 B S LT V- -
BT7 N —

BT20

GEORGIA-B9

PANAMA-200

PANAMA-B20

ALABAMA-B23 B N

649 APt

77 S -

OR.1905 R A B R
OR.6106 [AYZ S N Ry N L | N =
OR'7632 * _*____N____*_*_ _____***___*_**______*_*_F__
OR.7587 EAVZ N \ I N N N i
NM.4094 RO Ny SR N R S
NM.9999 RN Ny SR N - T
OR.4541 RO\ S N R
OR.8160 RN Ny SRR NI - T
NM.T529 HY F e NTmr ke Arme b PHG kb bk
OR.3136 LA O \ B S N S
OR.3759 R \ BT W R - S S
OR.3473 HY Fer e NT oo * kA Pocbec e Pk * ke
OR.7145 HY H e NT oo * kA Pocbec e Ptk x ok e
1194 LVZ5 T\ S W = SN o L i
84 B
1268 S EX

[-127
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HPV-16R Variants

insertion

l_(:FQ (00000000700 rrirrirririirririiriieririieiiriy
12223333333333333333333333333333333333333333333333
93363444444444444444444444444444444444444444444444
32339000000000000000000000000000000000000000000000

HPVI6R GAAAA...... e, 7157-7906

BT6 7174-7853

BT11 7174-7853

DT24 7174-7853

DT42 7174-7853

DC255 7174-7853

DC212 7174-7853

DC141 7174-7853

DC269 7174-7853

DC207 7174-7853

BT7 7174-7853

BT8 7174-7853

BT15 7174-7853

BAVINCO T 7157-7906

BT20 G 7174-7853

BT10 TG et 7174-7853

BT12 7174-7853

BT9 7174-7853

BT23 7174-7853

DT4 7174-7853

BT22 7174-7853

BB1 ACAAACTGTATTTTTTTAAATAGTTCTATGTCAGCAACTATAGTT 7340-7843

BAVINC3 O LSRR 7157-7906

, ) . .

LCR Cont d insertion di d/e_l/e&)n
(0707077777077 0777e777777777777777777 7777
33333333333333333333333333333334444444444555555555
A4444444444444444444444444446993356888899002224444
00000000000000000000000000000453604015916471460123

HPV1I6R s GCCGGT.ACAGTTTAGTACCTG 7157-7906

OR.6170 s 7480-7843

BB8A e 7480-7843

BT6 e \mmmmmmmmeee 7174-7853

HDS81B.10/04/89 - e 7447-7832

HDS81B.11/07/90 - 7447-7832
HDS81B.06/19/91 - 7447-7832
HDS81B.02/24/92 - 7447-7832
HDS69.10/16/89 - e 7447-7832
BT11 e smmmmememeeaen 7174-7853

OR.51120 e 7480-7843
NM.T455 e 7480-7843
GALUCB4 s 7480-7843
DT24 immmmmmmemeeaee 7174-7853

HDS85.06/12/90 - mmmmnee A------ 7447-7832
CASKI 7480-7843
OR.4724 7480-7843
OR.4997 7480-7843
OR.6311 7480-7843
OR.8329 7480-7843
OR.8987 7480-7843
NM.T197 7480-7843
OR.9237 7480-7843
NM.T446 7480-7843
OR.0198 7480-7843
SIHA 7480-7843
DT42 smmmm———- A------ 7174-7853

[-128
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LCR cont'd.

HPV16R
DC255
DC212
DC141
DC269
DC207
BT7
BTS
BT15
SB14
J-5=SEQH
OR.7574
SB1
SB7
OR.2087
OR.5428
OR.4716
SB13
BAVINCO
SA-9=SEQA
SH-2a=SEQK
AP-4=SEQI
GB13
IND-4=SEQG
GB10
GB21A
BB24
SS1A
IND-5=SEQJ
BT20
BT10
BT12
BT9
SB5AA
BT23
DT4
BB3
BT22
IND-7=SEQF
GALUC153
GALUC136
GALUCT3
SL-6a=SEQD
TSBA
TB13

TS6B
OR.1905

TB4
OR.7587

TBS
GALUC91
OR.6106
OR.7632

TB16

TB15

OR.3136

SB21
BB11

AM-6=SEQB

insertion di

(00000000 erierirrirririirririirririiriiriys
33333333333333333333333333333334444444444555555555
44444444444444444444444444446993356888899002224444
00000000000000000000000000000453604015916471460123

7174-7853
7174-7853
7174-7853
7174-7853
7174-7853
7174-7853
7174-7853
7174-7853

GCCGGT.ACAGTTTAGTACCTG

7174-7853
7174-7853
7174-7853
7174-7853

7174-7853
7174-7853

7174-7853

______ Y —

S N

HPV-16R Variants

deletion
=
7777

7157-7906

7480-7843

7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843

7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843

7480-7843

7480-7843

7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843



HPV-16R Variants

LCR cont'd.

HPV16R
OR.5691
OR.1783
AN-12=SEQE
OR.4541

BB1
HDS81A.10/04/89
HDS81A.11/07/90
HDS81A.06/19/91
HDS81A.02/24/92
HDS109.07/25/90
HDS109.11/30/90
NM.T529
NM.9999
OR.7908
OR.8863
OR.7754
OR.4072
OR.4451
OR.8160
NM.4094

SB16

OR.7875

BB19

BB14

P-1=SEQC
BAVINC3

TS5

TS5C

TS5A

TS5B

TS3A
SN-4=SEQL
TS3C

TS3B

TB1

TS3

OR.3473
OR.3759
OR.7145
AN-10a=SEQN
SB21A
AN-10=SEQM
GALUC106

insertion

di

deletion

GCCGGT.ACAGTTTAGTACCTG
B o N N—
By S N—

TT--T--CA---Awmeev

[-130
AUG 96

--CA---

(00000000 erierirrirririirririirririiriiriys
33333333333333333333333333333334444444444555555555
44444444444444444444444444446993356888899002224444
00000000000000000000000000000453604015916471460123

7157-

Y N

By Sy N—

7157-7906

--CA---

. N—

oY Y. N—

=
7777

7906
7480-7843
7480-7843

7480-7843
7480-7843
7340-7843

7447-7832

7447-7832

7447-7832

7447-7832

7447-7832

7447-7832

7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843

- 7480-7843

- 7480-7843

7480-7843

7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843



LCR cont'd.

HPV16R
OR.6170
BBSA
BT6
HDS81B.10/04/89
HDS81B.11/07/90
HDS81B.06/19/91
HDS81B.02/24/92
HDS69.10/16/89
BT11
OR.5110
NM.T455
GALUC64
DT24
HDS85.06/12/90
CASKI
OR.4724
OR.4997
OR.6311
OR.8329
OR.8987
NM.T197
OR.9237
NM.T446
OR.0198
SIHA
DT42
DC255
DC212
DC141
DC269
DC207
BT7
BTS
BT15
SB14
J-5=SEQH
OR.7574
SB1
SB7
OR.2087
OR.5428
OR.4716
SB13
BAVINCO
SA-9=SEQA
SH-2a=SEQK
AP-4=SEQI
GB13
IND-4=SEQG
GB10
GB21A
BB24
SS1A
IND-5=SEQJ
BT20
BT10
BT12
BT9

deletion

(00000007 rririirririiriiriiriiiiiriiriiriiiii?
55555555555555555555555555555555555555555555555555
44444455555555556666666666777777777788888888889999
45678901234567890123456789012345678901234567890123

CTTGCCATGCGTGCCAAATCCCTGTTTTCCTGACCTGCACTGCTTGCCAA

7480-7843
.................................................. 7480-7843
7174-7853

7447-7832
7447-7832

7447-7832
7447-7832

7447-7832
7174-7853

7480-7843

7480-7843
7480-7843
7174-7853

7447-7832

7480-7843

7480-7843

7480-7843

7480-7843

7480-7843

7480-7843

7480-7843

7480-7843

7480-7843
7480-7843

7480-7843
7174-7853

7174-7853

7174-7853

7174-7853

7174-7853

7174-7853

7174-7853

7174-7853

7174-7853

7480-7843

7480-7843

7480-7843

7480-7843

7480-7843

7480-7843

7480-7843
7480-7843

7480-7843

7157-7906

7480-7843

7480-7843

7480-7843

7480-7843

7480-7843

7480-7843

> >

7480-7843

7480-7843

T 7480-7843
7480-7843

7174-7853

7174-7853

7174-7853

7174-7853

[-131
AUG 96

HPV-16R Variants

7157-7906



HPV-16R Variants
deletion

LCR Cont’d (00000007 rririirririiriiriiriiiiiriiriiriiiii?
55555555555555555555555555555555555555555555555555
44444455555555556666666666777777777788888888889999
45678901234567890123456789012345678901234567890123

HPV16R CTTGCCATGCGTGCCAAATCCCTGTTTTCCTGACCTGCACTGCTTGCCAA  7157-7906
SB5AA 7480-7843
BT23 7174-7853
DT4 7174-7853
BB3 A 7480-7843
BT22 7174-7853
IND-7=SEQF 7480-7843
GALUC153 7480-7843
GALUC136 7480-7843
GALUC73 7480-7843
SL-6a=SEQD 7480-7843
TS6A G 7480-7843
TB13 7480-7843
TS6B 7480-7843
OR.1905 7480-7843
TB4 7480-7843
OR.7587 7480-7843
TB8 7480-7843
GALUC91 7480-7843
OR.6106 7480-7843
OR.7632 7480-7843
TB16 7480-7843
TB15 7480-7843
OR.3136 7480-7843
SB21 7480-7843
BB11 7480-7843
AM-6=SEQB 7480-7843
OR.5691 7480-7843
OR.1783 7480-7843
AN-12=SEQE 7480-7843
OR.4541 7480-7843
BB1 7340-7843
HDS81A.10/04/89 7447-7832
HDS81A.11/07/90 7447-7832
HDS81A.06/19/91 7447-7832
HDS81A.02/24/92 7447-7832
HDS109.07/25/90 7447-7832
HDS109.11/30/90 T447-7832
NM.T529 7480-7843
NM.9999 7480-7843
OR.7908 7480-7843
OR.8863 7480-7843
OR.7754 7480-7843
OR.4072 7480-7843
OR.4451 7480-7843
OR.8160 7480-7843
NM.4094 7480-7843
SB16 7480-7843
OR.7875 7480-7843
BB19 7480-7843
BB14 7480-7843
P-1=SEQC 7480-7843
BAVINC3 7157-7906
TS5 7480-7843
TS5C 7480-7843
TS5A 7480-7843
TS5B 7480-7843
TS3A 7480-7843
SN-4=SEQL 7480-7843
TS3C T 7480-7843
[-132

AUG 96



LCR cont'd.

HPV16R
TS3B

TB1

TS3

OR.3473
OR.3759
OR.7145
AN-10a=SEQN
SB21A
AN-10=SEQM
GALUC106

deletion

(00000007 rririirririiriiriiriiiiiriiriiriiiii?
55555555555555555555555555555555555555555555555555
44444455555555556666666666777777777788888888889999
45678901234567890123456789012345678901234567890123
CTTGCCATGCGTGCCAAATCCCTGTTTTCCTGACCTGCACTGCTTGCCAA
7480-7843

7480-7843

A 7480-7843

7480-7843

7480-7843

7480-7843
7480-7843
7480-7843

7480-7843
7480-7843

[-133
AUG 96

HPV-16R Variants

7157-7906



HPV-16R Variants

deletion
LCR cont'd. i i
7777777777777 7777777777777777777777777777777777
55555566666666666666666666666666666666666666666666
99999900000000001111111111122222222222333333333344
45678901234567890123456678901234566789012345678901
HPV16R CCATTCCATTGTTTTTTACACT.GCACTATGTG.CAACTACTGAATCACT  7157-7906
OR.6170 . . 7480-7843
BB8A s 7480-7843
BT6 . . 7174-7853
HDS81B.10/04/89 . . 7447-7832
HDS81B.11/07/90 . . 7447-7832
HDS81B.06/19/91 . . 7447-7832
HDS81B.02/24/92 . . 7447-7832
HDS69.10/16/89 . . 7447-7832
BT11 . . 7174-7853
OR.5110 . . 7480-7843
NM.T455 . . 7480-7843
GALUC64 . . 7480-7843
DT24 . . 7174-7853
HDS85.06/12/90 . . 7447-7832
CASKI . . 7480-7843
OR.4724 . . 7480-7843
OR.4997 . . 7480-7843
OR.6311 . . 7480-7843
OR.8329 . . 7480-7843
OR.8987 . . 7480-7843
NM.T197 . . 7480-7843
OR.9237 . . 7480-7843
NM.T446 . . 7480-7843
OR.0198 . . 7480-7843
SIHA . . 7480-7843
DT42 . . 7174-7853
DC255 . . 7174-7853
DC212 . . 7174-7853
DC141 . . 7174-7853
DC269 . . 7174-7853
DC207 . . 7174-7853
BT7 . . 7174-7853
BT8 . . 7174-7853
BT15 . . 7174-7853
SB14 . . 7480-7843
J-5=SEQH . . 7480-7843
OR.7574 . . 7480-7843
SB1 . . 7480-7843
SB7 . . 7480-7843
OR.2087 . . 7480-7843
OR.5428 . . 7480-7843
OR.4716 . . 7480-7843
SB13 . . 7480-7843
BAVINCO . . 7157-7906
SA-9=SEQA . . 7480-7843
SH-2a=SEQK . . 7480-7843
AP-4=SEQI . . 7480-7843
GB13 . . 7480-7843
IND-4=SEQG . . 7480-7843
GB10 . . 7480-7843
GB21A . A. 7480-7843
BB24 . . 7480-7843
SS1A . . G-- 7480-7843
IND-5=SEQJ . . 7480-7843
BT20 . . 7174-7853
BT10 . . 7174-7853
BT12 . . 7174-7853
BT9 . . 7174-7853
SB5AA . . 7480-7843
BT23 . . 7174-7853
DT4 . . 7174-7853
BB3 . . 7480-7843
BT22 . . 7174-7853
IND-7=SEQF . . 7480-7843
1-134

AUG 96



deletion
LCR cont'd. i i
7777777777777 7777777777777777777777777777777777
55555566666666666666666666666666666666666666666666
99999900000000001111111111122222222222333333333344
45678901234567890123456678901234566789012345678901
HPV16R CCATTCCATTGTTTTTTACACT.GCACTATGTG.CAACTACTGAATCACT  7157-7906
GALUC153 . . 7480-7843
GALUC136 . . 7480-7843
GALUC73 . . 7480-7843
SL-6a=SEQD . . 7480-7843
TS6A . . 7480-7843
TB13 . . 7480-7843
TS6B . . 7480-7843
OR.1905 . . 7480-7843
TB4 . . 7480-7843
OR.7587 . . 7480-7843
TB8 . . 7480-7843
GALUC91 . . 7480-7843
OR.6106 . . 7480-7843
OR.7632 . . 7480-7843
TB16 . . 7480-7843
TB15 . . 7480-7843
OR.3136 . . 7480-7843
SB21 G G 7480-7843
BB11 . . 7480-7843
AM-6=SEQB . . 7480-7843
OR.5691 . . 7480-7843
OR.1783 . . 7480-7843
AN-12=SEQE . . 7480-7843
OR.4541 . . 7480-7843
BB1 . . 7340-7843
HDS81A.10/04/89 . . 7447-7832
HDS81A.11/07/90 . . 7447-7832
HDS81A.06/19/91 . . 7447-7832
HDS81A.02/24/92 . . 7447-7832
HDS109.07/25/90 . . 7447-7832
HDS109.11/30/90 . . 7447-7832
NM.T529 . . 7480-7843
NM.9999 . . 7480-7843
OR.7908 . . 7480-7843
OR.8863 . . 7480-7843
OR.7754 . . 7480-7843
OR.4072 . . 7480-7843
OR.4451 . . 7480-7843
OR.8160 . . 7480-7843
NM.4094 . . 7480-7843
SB16 . . 7480-7843
OR.7875 . . 7480-7843
BB19 . . 7480-7843
BB14 . . 7480-7843
P-1=SEQC . . 7480-7843
BAVINC3 . . 7157-7906
TS5 . . 7480-7843
TS5C . . 7480-7843
TS5A . . 7480-7843
TS5B . C-. 7480-7843
TS3A ---C . . 7480-7843
SN-4=SEQL . . 7480-7843
TS3C . . 7480-7843
TS3B . . 7480-7843
TB1 . . 7480-7843
TS3 . . 7480-7843
OR.3473 . . 7480-7843
OR.3759 . . 7480-7843
OR.7145 . . 7480-7843
AN-10a=SEQN . . 7480-7843
SB21A . . 7480-7843
AN-10=SEQM . . 7480-7843
GALUC106 . . 7480-7843
1-135

AUG 96

HPV-16R Variants



HPV-16R Variants

deletion

LCR Cont’d (00000000 rrirrirrirririiirirrirririiiiis
66666666666666666666666666666666666666666666666666
44444444555555555566666666667777777777888888888899
23456789012345678901234567890123456789012345678901

HPV16R ATGTACATTGTGTCATATAAAATAAATCACTATGCGCCAACGCCTTACAT  7157-7906
OR.6170 7480-7843
BB8A 7480-7843
BT6 7174-7853
HDS81B.10/04/89 7447-7832
HDS81B.11/07/90 7447-7832
HDS81B.06/19/91 7447-7832
HDS81B.02/24/92 7447-7832
HDS69.10/16/89 7447-7832
BT11 7174-7853
OR.5110 7480-7843
NM.T455 7480-7843
GALUC64 --T: 7480-7843
DT24 7174-7853
HDS85.06/12/90 7447-7832
CASKI 7480-7843
OR.4724 7480-7843
OR.4997 7480-7843
OR.6311 7480-7843
OR.8329 7480-7843
OR.8987 7480-7843
NM.T197 7480-7843
OR.9237 7480-7843
NM.T446 7480-7843
OR.0198 7480-7843
SIHA 7480-7843
DT42 7174-7853
DC255 7174-7853
DC212 7174-7853
DC141 7174-7853
DC269 7174-7853
DC207 7174-7853
BT7 7174-7853
BT8 7174-7853
BT15 7174-7853
SB14 7480-7843
J-5=SEQH 7480-7843
OR.7574 7480-7843
SB1 7480-7843
SB7 7480-7843
OR.2087 7480-7843
OR.5428 7480-7843
OR.4716 7480-7843
SB13 7480-7843
BAVINCO 7157-7906
SA-9=SEQA 7480-7843
SH-2a=SEQK 7480-7843
AP-4=SEQI 7480-7843
GB13 7480-7843
IND-4=SEQG 7480-7843
GB10 7480-7843
GB21A 7480-7843
BB24 7480-7843
SS1A 7480-7843
IND-5=SEQJ 7480-7843
BT20 7174-7853
BT10 7174-7853
BT12 7174-7853
BT9 7174-7853
SB5AA G 7480-7843
BT23 7174-7853
DT4 7174-7853
BB3 7480-7843
BT22 7174-7853
IND-7=SEQF 7480-7843
[-136

AUG 96



LCR cont'd.

HPV16R
GALUC153
GALUC136
GALUCT3
SL-6a=SEQD
TS6A
TB13
TS6B

OR.1905
TB4

OR.7587

TBS

GALUCO1
OR.6106
OR.7632

TB16

TB15

OR.3136

sB21

BB11
AM-6=SEQB
OR.5691
OR.1783
AN-12=SEQE
OR.4541

BB1
HDS81A.10/04/89
HDS81A.11/07/90
HDS81A.06/19/91
HDS81A.02/24/92
HDS109.07/25/90
HDS109.11/30/90
NM.T529
NM.9999
OR.7908
OR.8863
OR.7754
OR.4072
OR.4451
OR.8160
NM.4094

SB16

OR.7875

BB19

BB14
P-1=SEQC
OR.8392
BAVINC3

TS5

TS5C

TS5A

TS5B

TS3A
SN-4=SEQL
TS3C

TS3B

TB1

TS3

OR.3473
OR.3759
OR.7145
AN-10a=SEQN
SB21A
AN-10=SEQM
GALUC106

deletion

(00000000 rrirrirrirririiirirrirririiiiis
66666666666666666666666666666666666666666666666666
44444444555555555566666666667777777777888888888899
23456789012345678901234567890123456789012345678901

ATGTACATTGTGTCATATAAAATAAATCACTATGCGCCAACGCCTTACAT

7480-7843
7480-7843
7480-7843
7480-7843
A-- 7480-7843
7480-7843
7480-7843

A-- 7480-7843

A-- 7480-7843
A-- 7480-7843

A-- 7480-7843
A-- 7480-7843
A-- 7480-7843
A-- 7480-7843
T A--  7480-7843
T A--  7480-7843
T A-- 7480-7843
T 7480-7843
T A-- 7480-7843
T A--  7480-7843
T A-- 7480-7843
T A-- 7480-7843
T A-- 7480-7843
T A-- 7480-7843
T A-- 7340-7843
T A-- 7447-7832
T A-- 7447-7832
T A-- 7447-7832
T A-- 7447-7832
T A-- 7447-7832
T A-- 7447-7832
T A-- 7480-7843
T A-- 7480-7843
T A-- 7480-7843
T A-- 7480-7843
T A-- 7480-7843
T A-- 7480-7843
T A-- 7480-7843
T A-- 7480-7843
T A-- 7480-7843
T A-- 7480-7843
T A-- 7480-7843
T A-- 7480-7843
T A-- 7480-7843
T A--  7480-7843
—————— G T A-- 7157-7906
-G A--  7480-7843
-G---T T A-- 7480-7843
-G T A-- 7480-7843
-G T A-- 7480-7843
T A-- 7480-7843
T A-- 7480-7843
T A-- 7480-7843
T A-- 7480-7843
T A-- 7480-7843
T A-- 7480-7843
T A-- 7480-7843
T A-- 7480-7843
T 7480-7843
T 7480-7843
T 7480-7843
T 7480-7843
T A 7480-7843

[-137
AUG 96

A--

7689-7843

HPV-16R Variants

7157-7906



HPV-16R Variants

’ deletion deletion
LCR cont'd. d
(7T7777777777777777777777777  7777777777777777777777
66666666777777777I7ITIT7T7I7I7I7I777777I7777777777
999999990000000000111234445555556666666666 77777777
23456789012345678903490239256789012345678901234567
HPV16R ACCGCTGTTAGGCACATATTTAAATAATTTAAACTTCTAAGGCCAACTAA 7157-7906
OR.6170 7480-7843
BB8A 7480-7843
BT6 7174-7853
HDS117A.04/09/92 7750-7906
HDS117A.08/12/92 7750-7906
HDS84C.03/26/90 7750-7906
HDS84C.07/23/90 7750-7906
HDS106C.05/08/90 7750-7906
HDS138.05/01/91 7750-7906
HDS81B.10/04/89 7447-7832
HDS81B.11/07/90 7447-7832
HDS81B.06/19/91 7447-7832
HDS81B.02/24/92 7447-7832
HDS69.10/16/89 7447-7832
BT11 7174-7853
OR.5110 7480-7843
NM.T455 7480-7843
HDS84D.07/23/90 e 7750-7906
GALUC64 7480-7843
DT24 7174-7853
HDS85.06/12/90 7447-7832
CASKI 7480-7843
OR.4724 7480-7843
OR.4997 7480-7843
OR.6311 7480-7843
OR.8329 7480-7843
OR.8987 7480-7843
NM.T197 7480-7843
0OR.9237 7480-7843
NM.T446 7480-7843
OR.0198 7480-7843
SIHA e 7480-7843
DT42 7174-7853
DC255 7174-7853
DC212 7174-7853
DC141 7174-7853
DC269 7174-7853
DC207 7174-7853
BT7 7174-7853
BT8 7174-7853
BT15 7174-7853
HDS117B.04/09/92 e 7750-7906
HDS84A.03/26/90 e 7750-7906
SB14 7480-7843
J-5=SEQH C 7480-7843
OR.7574 C 7480-7843
SB1 C 7480-7843
SB7 C 7480-7843
OR.2087 C 7480-7843
OR.5428 C 7480-7843
OR.4716 C 7480-7843
SB13 7480-7843
HDS106A.02/13/90 e 7750-7906
HDS106A.05/08/90 e 7750-7906
BAVINCO 7157-7906
SA-9=SEQA 7480-7843
SH-2a=SEQK T 7480-7843
AP-4=SEQI 7480-7843
GB13 G 7480-7843
IND-4=SEQG G 7480-7843
GB10 7480-7843
GB21A G---- 7480-7843
BB24 C 7480-7843
SS1A 7480-7843
HDS84B.03/26/90 e 7750-7906
IND-5=SEQJ 7480-7843
BT20 7174-7853
BT10 7174-7853
BT12 7174-7853
BT9 7174-7853
HDS84A.07/23/90 e 7750-7906
SB5AA 7480-7843
1-138

AUG 96



LCR cont'd.

HPV16R
HDS106B.02/13/90
BT23

DT4

BB3

BT22
IND-7=SEQF
GALUC153
GALUC136
GALUC73
SL-6a=SEQD
TS6A

TB13

TS6B

OR.1905

TB4

OR.7587

TBS

GALUC91
OR.6106
OR.7632

TB16

TB15

OR.3136

SB21

BB11
AM-6=SEQB
OR.5691
OR.1783
AN-12=SEQE
OR.4541

BB1
HDS81A.10/04/89
HDS81A.11/07/90
HDS81A.06/19/91
HDS81A.02/24/92
HDS109.07/25/90
HDS109.11/30/90
NM.T529
NM.9999
OR.7908
OR.8863
OR.7754
OR.4072
OR.4451
OR.8160
NM.4094

SB16

OR.7875

BB19

BB14
P-1=SEQC
OR.8392
BAVINC3

TS5

TS5C

TS5A

TS5B

TS3A
SN-4=SEQL
TS3C

TS3B

TB1

TS3

OR.3473
OR.3759
OR.7145
AN-10a=SEQN
SB21A
AN-10=SEQM
GALUC106

deletion

d

deletion

(00007007007iriiiririririris

(100077777777077777777

6666666677777777I7TITTIT7IT7I777777777777777777777
99999999000000000011123444555555666666666677777777
23456789012345678903490239256789012345678901234567

ACCGCTGTTAGGCACATATTTAAATAATTTAAACTTCTAAGGCCAACTAA

7174-7853
7174-7853

7480-7843

7174-7853

@

7480-7843

7480-7843

7480-7843
7480-7843

7480-7843

7480-7843

7480-7843

7480-7843

>>e>>>

7480-7843
7480-7843

7480-7843

7480-7843

7480-7843

7480-7843

7480-7843
7480-7843

7480-7843

5

7480-7843

7480-7843

n
o)

7480-7843

®

7480-7843

7480-7843

7480-7843

7773_|

2
o

D5

®

7447-7832
7447-7832

7447-7832

OO0

OOOOS

7447-7832

7447-7832

D0

(92X}

7447-7832

5

5

®

7480-7843
7480-7843

7480-7843
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LCR cont'd.

HPV16R
OR.6170

BBSA

BT6
HDS117A.04/09/92
HDS117A.08/12/92
HDS84C.03/26/90
HDS84C.07/23/90
HDS106C.05/08/90
HDS138.05/01/91
HDS81B.10/04/89
HDS81B.11/07/90
HDS81B.06/19/91
HDS81B.02/24/92
HDS69.10/16/89
BT11

OR.5110
NM.T455
HDS84D.07/23/90
GALUC64

DT24
HDS85.06/12/90
CASKI

OR.4724
OR.4997
OR.6311
OR.8329
OR.8987
NM.T197
OR.9237
NM.T446
OR.0198

SIHA

DT42

DC255

DC212

DC141

DC269

DC207

BT7

BTS

BT15
HDS117B.04/09/92
HDS84A.03/26/90
SB14

J-5=SEQH
OR.7574

SB1

SB7

OR.2087
OR.5428
OR.4716

SB13
HDS106A.02/13/90
HDS106A.05/08/90
BAVINCO
SA-9=SEQA
SH-2a=SEQK
AP-4=SEQI

GB13
IND-4=SEQG
GB10

GB21A

BB24

SS1A
HDS84B.03/26/90
IND-5=SEQJ
BT20

BT10

BT12

BT
HDS84A.07/23/90

deletion

deletion

(0077777777777 7700000y

77TT7777777777777888888888888888888
77888888888899999000000000012333468
89012345678901239012345678926479286

ATGTCACCCTAGTTCAGAACTGTGTAAGGGAAGGC

A-
A-
A A
—C A
—C A
—C A
A
A
A
A
A
A--
A
T
G
T A-
T
A-

7480-7843
7480-7843
7174-7853

7750-7906
7750-7906
7750-7906
7750-7906
7750-7906
7750-7906
7447-7832
7447-7832
7447-7832
7447-7832
7447-7832
7174-7853
7480-7843
7480-7843
7750-7906
7480-7843
7174-7853
7447-7832
7480-7843

7480-7843

7480-7843

7480-7843

7480-7843

7480-7843
7480-7843

7480-7843
7480-7843

7480-7843

7480-7843
7174-7853
7174-7853
7174-7853
7174-7853
7174-7853
7174-7853
7174-7853
7174-7853
7174-7853

7750-7906
7750-7906
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7750-7906
7750-7906
7157-7906
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7750-7906
7480-7843
7174-7853
7174-7853
7174-7853
7174-7853
7750-7906
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LCR cont'd.

HPV16R
SB5AA
HDS106B.02/13/90
BT23

DT4

BB3

BT22
IND-7=SEQF
GALUC153
GALUC136
GALUC73
SL-6a=SEQD
TS6A

TB13

TS6B

OR.1905

TB4

OR.7587

TBS

GALUC91
OR.6106
OR.7632

TB16

TB15

OR.3136

SB21

BB11
AM-6=SEQB
OR.5691
OR.1783
AN-12=SEQE
OR.4541

BB1
HDS81A.10/04/89
HDS81A.11/07/90
HDS81A.06/19/91
HDS81A.02/24/92
HDS109.07/25/90
HDS109.11/30/90
NM.T529
NM.9999
OR.7908
OR.8863
OR.7754
OR.4072
OR.4451
OR.8160
NM.4094

SB16

OR.7875

BB19

BB14
P-1=SEQC
OR.8392
BAVINC3

TS5

TS5C

TS5A

TS5B

TS3A
SN-4=SEQL
TS3C

TS3B

TB1

TS3

OR.3473
OR.3759
OR.7145
AN-10a=SEQN
SB21A
AN-10=SEQM
GALUC106

deletion

deletion

(0077777777777 7700000y

77TT7777777777777888888888888888888
77888888888899999000000000012333468
89012345678901239012345678926479286

ATGTCACCCTAGTTCAGAACTGTGTAAGGGAAGGC

—C

_|—|_|—|—|_'_|_|—|

A4

~

(&

ATT--

ATT--

ATT--
ATT--

ATTG-

A-TG-

ATTG-

ATTG-

ATTG-
ATTG-

ATCG-

ATCG-

ATCG-

ATTG-

ATTG-

_|_‘_|_|—|—|—|_4_|_|_|_|_|_|_|_4_|_|—|_|_|_|—|_|—|—|—|—|—|—|—|—I—I

T---

ATTG-

7480-7843

A- 7750-7906

7174-7853
7174-7853
7480-7843
7174-7853
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7340-7843
7447-7832
7447-7832
7447-7832
7447-7832
7447-7832
7447-7832
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7689-7843
7157-7906
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
7480-7843
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HPV-18 Variants

LOCUS

HPV18 7857 bp ds-DNA VRL 11-DEC-1992

DEFINITION Human papillomavirus type 18 (HPV-18), complete genome.

ACCESSION
SOURCE

ORGANISM

COMMENT

FEATURES
CDS

CDS

X05015
Human papillomavirus type 18 DNA recovered from a cervical
carcinoma of a Brazilian patient.
Human papillomavirus type 18
Viridae; ds-DNA nonenveloped viruses; Papovaviridae;
Papillomavirus.
Genetic Maps; Locus Maps of Complex Genomes: 1-1,
Cold Spring Harbor Laboratory Press, Cold Spring Harbor (1993)
The sequence of L1 for the reference isolate of HPV18 L1 has been
called into question by Hofmann et al., J. Gen. Virol. 77:465-468,
1996; however, the authors of this paper have not made their 18L1
sequences available to the gene libraries or to this database.
Naturally occurring variants of HPV18 have been observed throughout
the genome. Further information on the variants presented here is
given below. See also "Sources of Variants" at the
end of the Variants section of Part I.
Reference: Hecht,J.L., Kadish,A.S., Jing,G., and Burk,R.D.
Int. J. Cancer 60, 369-76 (1995)
Sequences constructed by editing reference sequence according
to figures in article.
Reference: Inagaki,Y., Tsunokawa,Y., Takebe,N., Nawa,H., Nakanishi,S.,
Terada,M., and Sugimura,T., J. Virol. 62, 1640-6 (1988).
Variant Accession Nos. M20324 M20325
Reference: Matlashewski,G., Banks,L., Wu-Liao,J., Spence,P., Pim,D., and
Crawford,L., J. Gen. Virol. 67, 1909-16 (1986).
Variant Accession Nos. X04354
Reference: Ong,C.-K., Chan,S.Y., Campo,M.S., Fujinaga,K., Mavromara-Nazos,P.,
Labropoulou,V., Pfister,H., Tay,S.K., et al., J. Virol. 67, 6424-31 (1993)
Variant Accession Nos. L22615-L22635
Reference: Ong,C.-K., Nee, S. Rambaut, A., Bernard, H.-U., Harvey, P. H.,
Unpublished (1996)
Variant Accession Nos. U59156-U59165
Reference: Schneider-Gadicke,A., and Schwarz,E.,
EMBO J. 5, 2285-92 (1986).
Variant Accession Nos. M26798
Reference: Seedorf,K., Oltersdorf,T., Krammer,G., and Rowekamp,W.,
EMBO J. 6, 139-44 (1987).
Variant Accession Nos. X04773
Reference: Stewart,A.-C.M., Eriksson,A.M., Manos,M.M., Munoz,N., Bosch,F.X.,
Peto,J. and Wheeler,C.M., J. Virol. 70, 3127-36 (1996).
Variant Accession Nos. U45889-U45894
Reference: ter Meulen,J. Schweigler,A.C., Eberhardt,H.C., et al.
Int. J. Cancer 53, 257-9 (1993).
Sequences constructed by editing reference sequence according to
figures in article.
Location/Qualifiers
105..581
/note="E6 ORF from bp 87 to 581"
/product="transforming protein"
/gene="E6"
/note="putative"
/codon_start=1
ftranslation="MARFEDPTRRPYKLPDLCTEL [NTSLQDIEITCVYCKTVLELTEV
FEFAFKDLFVVYRDSIPHAACHKCIDFYSRIRELRHYSDSVYGDTLEKLTNTGLYNLL
IRCLRCQKPLNPAEKLRHLNEKRRFHNIAGHYRGQCHSCCNRARQERLQRRRETQV"
590..907
/note="E7 ORF from bp 509 to 907"
/product="transforming protein"
/gene="E7"
/note="putative"
/codon_start=1
[translation="MHGPKATLQDIVLHLEPQNEIPVDLLCHEQLSDSEEENDEIDGV
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CDS

CDS

CDS

CDS

BASE COUNT

HPV-18 Variants

NHQHLPARRAEPQHYTCMCCKCEAHRSLVVESSADDLRAFQQL[NTLSFVCPWCA

SQQ*

914..2887

/note="E1 ORF from 908 to 2887"

/product="replication protein"

/gene="E1"

/note="putative"

/codon_start=1
ftranslation="MADPEGTDGEGTGCNGWFYVQAIVDKKTGDVISDDEDENATDTG
SDMVDFIDTQGTFCEQAELETAQALFHAQEVHNDAQVLHVLKRJAGES GER
LEVDTELSPRLQEISLNSGQKKAKRRLFTISDSGYGCSEVEATQIQVTTNGEHGGNVC
SGGSTEAIDNGGTEGNNSSVDGTSDNSNIENVNPQCTIAQLKDLLKVNNKQGAMLAVF
KDTYGLSFTDLVRNFKSDKTTCTDWVTAIFGVNPTIAEGFKTLIQPFILYAHIQCLDC
KWGVLILALLRYKCGKSRLTVAKGLSTLLHVPETCMLIQPPKLRSSVAALYWYRTGIS
NISEVMGDTPEWIQRLTIQHGIDDSNFDLSEMVQWAFDNELTDESDMAFEYALLADS
NSNAAAFLKSNCQAKYLKDCATMCKHYRRAQKRQMNMSQWIRFRCSKIDEGGDWRPIV
QFLRYQQIEFITFLGALKSFLKGTPKKNCLVFCGPANTGKSYFGMSFIHFIQGAVISF
VNSTSHFWLEPLTDTKVABRATTTCWTYFDTYMRNALDGNPISIDRKHKPLIQLKC
PPILLTTNIHPAKDNRWPYLESRITVFEFPNAFPFDKNGNPVYEINDKNWKCFFERTW
SRLDLHEEEEDADTEGNPFGTFKCVAGQNHRPL"

2817..3914

/note="E2 ORF from bp 2796 to 3914"

/product="regulatory protein"

/gene="E2"

/note="putative"

/codon_start=1
ftranslation="MQTPKETLSERLSALQDKIIDHYENDSKDIDSQIQYWQLIRWEN
AIFFAAREHGIQTLNHQVVPAYNISKSKAHKAIELQMALQGLAQSRYKTEDWTLQDTC
EELWNTEPTHCFKKGGQTVQVYFDGNKDNCMTYVAWDSVYYMTDAGTWDKTATCVSHR
GLYYVKEGYNTFYIEFKSECEKYGNTGTWEVHFGNNVIDCNDSMCSTSDDTVSATQLV
KQLQHTEPYSST\EVGRKTNGQTSAATRPGHCGLEHEFCGPVNPLLGAAZTGNN
KRRKLCSGNTTPIIHLKGDRNSLKCLRYRLRKHSDHYRDISSTWHWTGAGNEKTGILT
VTYHSETQRTKFLNTVAIPDSVQILVGYMTM"

3418..3684

/note="E4 ORF from bp 3409 to 3684"

/gene="E4"

/note="putative"

/codon_start=1

ftranslation="MTLCAVPVTTRYPLLSLLNSY ETPPHRIPAPCPWAPQRPTARRR
LLFCEDTVIERAESHEVDLSTHIEVQLELQATTKDGNSVVVTLRL"

5430..7136

/note="L1 ORF from bp 5418 to 7136"

/product="major capsid protein"

/gene="L1"

/note="putative"

/codon_start=1
ftranslation="MCLYTRVLILHYHLLPLYGPLYHPRPLPLHSILVYMVHIIICGH
YIILFLRNVNVFPIFLQMALWRPSDNTVYLPPPSVARVVNTDDYVTPTSIFYHAGSSR
LLTVGNPYFRVPAGGGNKQDIPKVSAYQYRVFRVQLPDPNKFGLPDTSIYNPETQRLV
WACAGVEIGRGQPLGVGLSGHPFYNKLDDTESSHAATSNVSEDVRDNVSVDYKQTQLC
ILGCAPAIGEHWAKGTACKSRPLSQGDCPPLELKNTVLEDGDMVDTGYGAMDFSTLQD
TKCEVPLDICQSICKYPDYLQMSADPYGDSMFFCLRREQLFARHFWNRAGTMGDTVPQ
SLYIKGTGMPASPGSCVYSPSPSGSIVTSDSQLFNKPYWLHKAQNENWNENQLFV
TVVDTgSTNLTICASTQSPVPGQYDAT[ERYSRHVEEYDLQFIFQLCTITLTADVM
SYIHSMNSSILEDWNFGVPPPPTTSLVDTYRSVAITCQKDAAPAENKDPRIKF
WNVDLKEKFSLDLDQYPLGRKFLVQAGLRRKPTIGPRKRSAPSATTSSKPAKRVRVRA
RK"

2365 a 1497 ¢ 1680 g 2315 t
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HPV-18 Variants

1 attaatactt ttaacaattg tagtatataa aaaagggagt aACCGAAAAC GGTcgggACC
E2 bind -> E2 bind ->

61 GAAAACGGT(g tatataaaag atgTGAgaaa cacaccacaa tactATGgcg cgctitgagg
E6 orf start -> E6 cds >
|-> mRNA start site from
P(105) promoter

121 atccaacacg gcgaccctac aagctacctg atctgtgcac ggaactga gElc acttcactgc

D P TR _RP Y KL P DL C T_ E L T S L 25
181 aagacataga aataacctgt gtatattgca agacagtatt ggaacttaca gaggtatttg

QDIE I TC VY C KTVL ELT EVEF 45

241 aatttgcatt taaagattta tttgtggtgt atagagacag tatacc gcat gctgcatgee
EFAF KDL FVV YRDS | PH AAC 65

301 ataaatgtat agatttttat tctagaatta gagaattaag acattattca gactctgtgt
H K C I _D F Y S R I R E L R_H 'Y S D SV 85

361 atggagacac attggaaaaa ctaactaaca ctgggttata caatttatta ataaggtgcc
Y G D T L E K L TN TG LY _ NLL IRLC 105

421 tgcggtgcca gaaaccgtty aatccagcag aaaaacttag acaccttaat gaaaaacgac
LR CQ _KPL NPA EKLZR _ HLN E KR 125

481 gatt [fcacaa catagctggg cactaTAGag gccagtgcca ttcgtgctgc aaccgagcac
R FHN_|IAG H Y R G QCH_SC C N RA 145

E7 orf start ->

541 gacaggaa Mg actccaacga cgcagagaaa cacaagtaTA AtattaagtA TGcatggacc

_M_H_G_P 4
R_Q E R_L QR R R E T Q.V_83$_ 158
<- E6 end -> E7 cds
601 taaggcaaca ttgcaagaca ttgtattgca tttagagcc caaaatgaaa ttccggttga
_KCA T L QD I_V_ L H_L E P Q N_E I_P V. D 24
661 ccttctatgt cacgagcaat taagcgactc agaggaagaa aacgatgaaa tagatggagt
L. L CcC H E Q L S D S_E E E N DE |I_D G V 44
721 taatcatcaa catttaccag cccgacgagc [Mgaaccacaa cgtcacaca [ tgttgtgtat
N H Q H L P A RRA_E P Q R H'T L C_M 64
781 gtgttgtaag tgtgaagcca gaatt Flagct agtagtagaa agctcagcag acgaccttcg
_C C K CEA R I[E|[L_V VE S S A DDLR 84
841 agcattccag cagctgttic tga Elgaccct gtcctttgtg tgtccgtggt gtgcatccca
_A F Q QL F LJ[NJT L_S F V. _CP W_C_A S Q 104
901 gcagTAAgca acaATGgctg atccagaagg tacagacggg gagggcacgg gttgtaacgg
_Q_$_ M_A__D_P_E G _T D _G _E G_T G_C_N_G 105/16
<- E7 end
El orf start -> -> E1 cds
961 ctggtittat gtacaagcta ttgtagacaa aaaaacagga gatgtaatat c Elgatgacga
_W_F_ Y V_QA I_V D K_K T G__D V_I_ s D D E 36
1021 ggacgaaaat gcaacagaca cagggtcgga tatggtagat tttattgata cacaaggaac
_D E N A T D T _G S D_M_V_D F ILD T QG_T 56
1081 attttgtgaa caggcagagc tagagacagc acaggcattg ttccatgcgc aggaggtcca
_F CE QA E L ETA_Q AL F HA Q_E V H 76
1141 caatgatgca caagtgttgc atgttttaaa acgaaagttt gcaggaggca gca Magaaaa
_N_D_A Q V. L H_V L K_RKTF AG G _ S[T]EN 96
1201 cagtccatta ggggagcggc tggaggtgga tacagagtta agtccacggt tacaagaaat
_S P L G _E R L E V. D_TE L S PR L _Q E I 116
1-144
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1261

1321

1381

1441

1501

1561

1621

1681

1741

1801

1861

1921

1981

2041

2101

2161

2221

2281

2341

2401

2461

2521

2581

2641

atctttaaat agtgggcaga aaaaggcaaa aaggcggcty tttacaatat cagatagtgg

R_R_L

cggcaatgta tgtagtggcg gcagtacgga ggctatagac aacgggggca cagagggcaa

C_S_G

G_S T_E

N_G_G

T_E G_N

caacagcagt gtagacggta caagtgacaa tagcaatata gaaaatgtaa atccacaatg

V_D_G

T S D N

E_N_V

agtatttaaa gacacatatg ggctatcatt tacagattta gttagaaatt ttaaaagtga

G L S F

T_D_L _V_R_N

taaaaccacg tgtacagatt gggttacagc tatatttgga gtaaacccaa caatagcaga

C_T_D

_F_|

_F ILH F 1I_Q

_T_F L _G_A

W_V_T A

LA L L

T L L H

DL S E

A _F E Y

N_C Q_A

Q_K_R_Q

G_G_D W

C_G_P_A

gttggaaccg ttaacagata ctaaggtggc catgtta

I_F_G

N_P_Q_C

LI Q P

_ I_R_F_R

gl gatgcaacga ccacgtgttg
T_K V_A_M_L [D] D AT T T _C_ W

gacatacttt gatacctata tgagaaatgc gttagatggc aatccaataa gtattgatag

D T Y

M_R_N_A

Q L K C

L D_G

|-> mRNA start site from P(2598) promoter

tccagcaaag gataatagat ggccatattt agaaagtaga ataacagtat ttgaatttcc

D_N_R

W_P_Y_ L

E_S R__I
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136

156

176

196

216

236

256

276

296

316

336

356

376

396

416

436

456

476

496

516

536

556

576

596
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2701

2761

2821

2881

2941

3001

3061

3121

3181

3241

3301

3361

3421

3481

3541

3601

3661

aaatgcattt ccatttgata aaaatggcaa tccagtatat gaaataaatg acaaaaattg
NAF P F D KN GN_P V. Y E_IN_D_K N W

gaaatgtttt tttgaaagga catggtccag atTAGatttg cacgaggaag aggaagATGce
K CF FER T W SR _L DL HEZE E E D A

E2 orf start -> E2 cds ->

agacaccgaa ggaaaccctt tcggaacgtt taagtgegtt gcaggacaaa atcatagacc
D T E G _N_ P F G T F_K C V__A G_Q_ _N_H_R_P

Q TP K ETL SER LSAL QDK I ID

W_E N A_ILFF A AR E H G I _Q T L _N_H Q

tggtgccage ctataacatt tcaaaaagta aagcacataa agctattgaa ctgcaaatgg
V_V_P A_Y_N_I__S K S K A HK_AILE L QM

[-> mRNA start site from
P(3036) promoter

ccctacaagg ccttgcacaa agtcgataca aaaccgagga ttggacactg caagacacat
AL OQOG L AQ SRY KTED WTL QDT

C E E L _WNT EPT HCFIK_KGG QT.V

Q VY F DGN KDN CMTY_ VAW DSV

Y Y M T DAG T WD KTAT_CV S HRG

LYYV _ KEG Y NT FY I E_ F K S ECE

aatatgggaa cacaggtacg tgggaagtac attttgggaa taatgTAAtt gattgtaATG

K.Y GN_ TG T WEV HFGN_NV.I DCN

E4 orf start -> E4 cds ->

actctatgtg cagtaccagt gacgacacgg tatccgctac tcagettgit aaacagctac
TLC AVPV TTR Y P L LS LL_N_S.Y.

afcacacccc ¢ [caccgtat tccagcaccg tg @ccgtggg cacc [lcaaag acc @acggcc
LS__l_T_P_ P_H R 1 P _A_P C PW A P QR_P T A

agacgtcggc tgctaca Moa cc §ogacact gtggact [ggc ggaga glgcag ca {ftgtggac
R R R _L L[H|D [L|D T Vv D[S| R R[S|S _[I_ |V D
Q TS A_A TR P G H C_ G L A_E[K[QI[H|C G _

ctgtcaaccc acttct ®ogt gcagctaca cflacaggcaa caacaaaaga cggaaactct
LS T H_F|[S|V_Q L|/H| L QA T _T K D_G_N_S
P_V_N_P_L L G A A T T G_N _N_ K R R K L

gtagtggtaa cactacgcct aTAAtacatt taaaaggtga cagaaacagt ttaaaatgtt
V.V V_T L R L_$%

C S GN TTP I I H LKGUD_ RNS LK.LC_
<- E4 end

O O O Bases 3721 to 5400 not shown. [ | O
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AUG 96

616

636

656
21

657
41

61

81

101

121

141

161

181

201

21
221

41
241

61
261

81
281

88
301



5401

5461

5521

5581

5641

5701

5761

5821

5881

5941

6001

6061

6121

6181

6241

6301

6361

6421

6481

6541

6601

HPV-18 Variants

tgtaacggtc ccttTAAcct cctcttgggA TGtgectgta tacacgggtc ctgatattac
VT V_ P L T S S W D_V PV Y TG P D I T 406
_M_C L Y _T R V_ L I L 10

L1 orf start -> L1 cds ->

attaccatct actacctctg tatggcccat tgtatcaccc acggcccctg cctctacaca

L P S T T S VWP I|I_V S P T AP A STAOQ 426
H_ Y H L _ L P L Y GP LY HP_RP L P L H_ 30
gtatattggt atacatggta cacattatta tttgtggcca ttatattatt ttattcctaa
_Y_1I_G I_LH G T H Y Y _L W P LY Y F_|I_P_ K 446
S I L V_Y M_V_ H Il I_CGH_Y I I__L F L 50
gaaacgtaaa cgtgttccct atttttttgc agatggcttt gtggcggecT AGtgacaata
_K R K R V P _Y_F F A_D G _F V_A A % 462
R_N_V N_VFP I_LF L QM A L_W R P _S D _N_ 70
|-> mRNA start site from P(5600) promoter
<- L2 end
ccgtatatct tccacctect tctgtggcaa gagttgtaaa taccgatgat tatgtgactc
T_ V.Y L_P P P S VA RV V. N_TDD YV T 90
ccacaagcat attttatcat gctggcagct ctagattatt aactgttggt aatccatatt
P T S | _F Y H A G S S R L L_T V G _N_P Y__ 110
ttagggttcc tgcaggtggt ggcaataagc aggatattcc taaggtttct gcataccaat
F R VP_A G_G _G_N_K QD I_P_K V.S A Y_Q_ 130
atagagtatt tagggtgcag ttacctgacc caaataaatt tggtttacct gatactagta
Y R VF_R V_Q L P D P NKF_G L P D TS 150
tttataatcc tgaaacacaa cgtttagtgt gggcctgtge tggagtggaa attggccgtg
I_Y_ N P_E T Q R LV W A CA_G V_ E _I_G R_ 170
gtcagccttt aggtgttgge cttagtggge atccatttta taataaatta gatgacactg
G_Q P L _G_ V G__L_ S G H_P F Y_NK L DD T 190
aaagttccca tgccgecacg tctaatgttt ctgaggacgt tagggacaat gtgtctgtag
E_.S S H_A AT S NV S E D V_R D N _V_S V_ 210
attataagca gacacagtta tgtattttgg gctgtgccee tgctattggg gaacactggg
DY K Q_T QL C I L G_C_A P_A I G _E H W_ 230
ctaaaggcac tgcttgtaaa tcgcgtcctt tatcacaggg cgattgccecc cctttagaac
A_K G_T_A C K S RP L S QG_DC P P L E 250
ttaaaaacac agttttggaa gatggtgata tggtagatac tggatatggt gccatggact
L K NT_V L E D_G D _M_V_D_T_G_Y_G__A M_D 270
ttagtacatt gcaagatact aaatgtgagg taccattgga tatttgtcag tctatttgta
F. S T L_Q DT KCE V_ P L D_I_CQ _s |I_C_ 290
aatatcctga ttatttacaa atgtctgcag atccttatgg ggattccatg tttttttgct
K_Y P D_Y L Q M_S A D_P Y G_D S M__F F C__ 310
tacggcgtga gcagcttttt gctaggcatt tttggaatag agcaggtact atgggtgaca
L R R E_Q L F A R H F W NR_A G T _M_G_D 330
ctgtgcctca atccttatat attaaaggca caggtatgcc tgcttcacct ggcagctgtg
T_ V. P Q_S L Y I_LK G T _G M_P_A S P _G_ S C__ 350
tgtattctcc ctctccaagt ggctctattg ttacctctga ctcccagttg tttaataaac
V_Y S P_S P S G S | V_T S D_S Q L _F N _K_ 370
catattggtt acataaggca caggg [Jcata acaatggt @t [@tgctggcat aatcaattat
P_Y W L_H K A Q G_H_ N_N_GV _|C W_H _N_Q_L_ 390
ttgttactgt ggtagatacc actc Me¥agta ccaatttaac aatatgtgct tctacacagt
F_ V. T V_V. D T T |P|S T_N_L T_I_C A ST Q_ 410
[-147
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HPV-18 Variants

6661

6721

6781

6841

6901

6961

7021

7081

ctcetgtacc tgggcea Eitat gatgctacca aattta Elgca gtatagcaga catgttga 9[s)
S_ PV P_G Q.Y D AT K F[K[Q_Y_S R H_V_E_
aatatgattt gcagtttatt tttcagtt [t gtactattac tttaactgca gatgttatgt
E_Y D L_QF I__F QL C T IT_LTA DV _M_
cctatattca tagtatgaat agcagtattt tagaggattg gaactttggt gttcccecece

S Y I_H_S M_N__S S I _L_E D W_N_F G V_P_P__
C[gccaactac tagtttggtg gatacatatc gttitg Jaca atctgttgct attacctgtc
PP _T T_S L V. D T Y R F[V]Q_S V_A I_T C_
aaaaggatgc tgcacc  [fjgct gaaaataagg atccctatga ta Elgttaaag ttttggaatg

Q K DA A P A E NK D PY D_-_L K _F_W_N__

tggatttaaa ggaaaagttt tcttt Elgact tagatca flta tccccttgga cgtaaatttt
VD L K _E KF S LD LDOQY_ P L G R_KF

tggttcaggc tggattgcgt cgcaagccca ccataggecc tcgcaaacgt tctgctccat
L VQ A_G_ L R R K P T I._G P_R KR S A P

ctgccactac gtcttctaaa cctgccaage gtgtgegtgt acgtgccagg aagTAAtatg
S AT T S S K P A K RV RV RAR K._$

<- L1 end
7141 tgtgtgtgta tatatatata catctattgt tgtgtttgta tgtcctgtgt ttgtgtttgt
7201 tgtatgattg cattgtatgg tatgtatggt tgttgttgta tgttgtatgt tactatattt
7261 gttggtatgt ggcattaaat aaaatatgtt ttgtggttct gtgtgttatg tggttgcgec
7321 ctagtgagta acaactgtat ttgtgtttgt ggtatgggtg ttgcttgttg ggctatatat
7381 tgtcctgtat ttcaagttat aaaactgcac accttacagc atccatttta tcctacaatc
7441 ctecattttg ctgtgcaACC GATTTCGGTt gcctttgget tatgt @tgtg otttt [@tgca
E2 bind ->
7501 caatac flgta c [ctggcact attgca ttaat [gtttt gggcactg gt [@ctacatatt
7561 tt [Elacflatt ggcgcgcecte tttggcgcat a [Maaggcgca cctggtatta gtcattttce
7621 tgtccaggtg cgctacaaca at [@gcttgca  [flaactat Etc cactcccta  E gtaataaaac
7681 [{@gcttttagg cacatatttt agt [Jtatttt tactta Flgct aatty [gata [§ ttggcttgta
7741 caactacttt catgtccaac attctgtcta cccttaacat ga Elctataat atgactaagc
7801 tgtgcataca tagtttatgc aACCGAAATA GGTtgggcag cacatactat acttttc
E2 bind ->
E6 nuc 1245
6884
9759
HPV18 Aeje 105-581
HPV18v2E67 -GCA  105-581
HPV18v3EG7 -G--  105-581
HPV18v4E6 -G-- 105-581
HPV18v5E67 GG-A  105-581
E6 aa 0011
2624
2179
HPV18
HPV18v2E67 <k
HPV18v3E67 Fee
HPV18v4E6 Fen
HPV18v5E67 S*-*

[-148
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430

450

470

490

510

530

550

568



E7 nuc

HPV18

A4

A20
HPV18v3EG71
4055

B17

4050

B6

SW756

101

161

173

C41
HPV18v1EG7
HPV18v2EG67
HPV18v5E67
HELA

4039

4040

4052

5076

A23

A29

A52

B16

B21

B44

B54

A8

Al13

B37

3068

A5

2031

677888
457066
010645

590-907
629-907
634-889
590-907
610-875
618-900
631-902
631-890
629-891
618-893
618-893
618-893
629-891
590-907
590-907
590-907
629-891
610-902
610-902
610-902
610-902
621-900
621-900
626-900
631-900
631-900
629-895
618-895
626-890
626-890
629-890
620-875
626-870
699-812

[-149
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HPV-18 Variants

E7 aa 1567 99
741322
HPV18
Ad e
A0 e
HPVI8V3E671 oo
4055 e
B17 Lo
4050 L
B6 S
SW756 * KK
101
161
173
ca1
HPV18V1E67 K
HPV18v2E67 K
HPV18V5E67 K
HELA K
4039 *..-SS
4040 *..-SS
4052 *..-SS
5076 *..-SS
A23 *..SS
A29 *..-SS
A52 *..SS
B16 *..-SS
B21 *..SS
B44 *..-SS
B54 *..SS
A8 %..-SS
A13 *..SS
B37 *..-SS
3068 *..SS
A5 %..-SS
2031 L

[-150
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E1l nuc

HPV18
HPV18v2EG67
HPV18v3EG7

El aa

HPV18
HPV18v2E67
HPV18v3EG7

E2 nuc

HPV18

12
14
16
24
40
42
47

23
25
27
33

E2 aa

HPV18

12
14
16
24
40
42
47

23
25
27
33

1111222
0188245
1904690
2473980

RlE] 914-2887
TACGTTA  914-2500
- 914-1737

00234 55
3991522
3480299
*K***$$

3333333333333
4455555555666
8912356789133
2235483863702

ETTCTEICATEC

2817-3914

___________ G- 3479-3632

3479-3632
3479-3632

3479-3632
3479-3632

3479-3632

_____________ 3479-3632
............. 3479-3632
___________ G- 3479-3632

----CA-TCG-GC
--C-CA-TCG-GC
----CACTCG-GC
----CA-TCG-GC
---CA-TCGTGC
----CA-TCG-GC

22222222222 22
2233444555677
2637089479722

[CSSAYRPEKHEPP

----H*-*TQ'AA
--P-H**TQ-AA
————H***TQ-AA
- H*TQ-AA
————H*—*TQ*AA
—-H**TQ-AA

3479-3632
3479-3632
3479-3632

3479-3632
3479-3632

3479-3632
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HPV-18 Variants

E4 nuc

HPV18

12
14
16
24
40
42
47

23
25
27
33

E4 aa

HPV18

12
14
16
24
40
42
47

23
25
27
33

3333333333333
4455555555666
8912356789133
2235483863702
CEIEICTCATC 3418-3684
3479-3632
3479-3632
3479-3632
3479-3632
3479-3632
3479-3632
3479-3632
3479-3632
3479-3632
3479-3632
3479-3632
3479-3632
3479-3632
3479-3632
3479-3632

___________ G-
----CA-TCG-GC
--C-CA-TCG-GC
----CACTCG-GC
----CA-TCG-GC
----CA-TCGTGC
----CA-TCG-GC

2233344555677
2526979479712
SPEPRHLSS| SHE

~-*Q-LRSLQ
--*Q-LRS-Q

[-152
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L1 nuc

HPV18
1S002
I1S326
1S664
IS168
1S172
IS768

L1 aa

HPV18
1S002
I1S326
1S664
IS168
IS172
IS768

LCR

HPV18
AM18-1
G18-1
J18-1
T18-9
SC18-3
G18-2
SC18-2
SC18-4B
NY18-2
A18-1
NY18-11
SC18-4A
NY18-13
A18-2
IN18-1
C4-1
NY18-1
NY18-6
C18-5
C18-7
T18-7
T18-12
T18-10
T18-3
T18-5
T18-8
T18-4
T18-18A
T18-16
T18-17
T18-18B

666666666666666
555666677889999
678227914471489
691567799277368
5430-7136
-G Gomeeme 6558-7012
--G-GG--G---- 6558-7012
A--G----GC-G-G  6558-7012
-ACGT--AAG-A—  6558-7012
-ACGT--AAG-A-G-  6558-7012
-ACGT--AAG-AC—  6558-7012

333334444444555
788991234789012
944996300136593

CVVPPEKEERVRKEQ

*RR----*A-R-*
AIRR=-** o
_I I RR__***_*_*_
IRR=-***T-

(700070 0rriirririieeiriy
4455555555555556666677777
8901222334566694557801238
6672789069134723180147603

CCAGAACTCCCGAATTTAATTACCA  7137-7857

----- CormemeeConmemeee 7485-7805
| E N o S 7485-7805
-------------- Coveeeeeee 7485-7805

------ Aceee-CCrn-Tmeee 7485-7805
NGB N oo N, (. 7485-7805
------ A------CC---TC----  7485-7805
T----A--A-CC--T--G--  7485-7805
Te-e-A-T--A-CC---T--om- 7485-7805
SN Y W o R, - 7485-7805
Teer-A-T---CCe-Tormrem 7485-7805
Tee-A----CC---T-C----  7485-7805
~-Gr--A----CCCrm-Tormemv 7485-7805
T--~-GA----CCC---T-C---  7485-7805
T-er-A----A-CCoe-Tomemen 7485-7805

Te-eo-Ae--CC--T---TA-  7485-7805
------ A-----CC---T--C--  7485-7805
-------------- C-----C--  7485-7805
Tee--Ac----CC---T--C—-  7485-7805

----- GA---A-CC---T--C---  7485-7805
------ A--A-CC--T--C---  7485-7805
------ AA---A-CC---T--CTA-  7485-7805
------ AC---A-CCGCCT-CGTA-  7485-7805
------ AC---A-CCGCCT-C-TA-  7485-7805
-G-A—-AC--TA-CC-C-T-C-TA-  7485-7805
-G-A--AC---A-CCGCTT-C-TA-  7485-7805
-G-A--AC---A-CCGCCT-C-TA-  7485-7805
-G-A--AC---A-CCGCCT-C-TAC  7485-7805
-G-A—-AC-A-A-CCGCCT-C-TA-  7485-7805
-G-A--AC-T-A-CCGCCT-C-TA-  7485-7805
-G-A--AC--A-CCGCCT-CGTA-  7485-7805
-G-A—-AC-A-A-CCGCCT-CGTA-  7485-7805
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HPV-33 Variants

LOCUS HPV33 7909 bp ds-DNA  circular VRL 16-FEB-1987
DEFINITION Human papillomavirus type 33 (HPV-33), complete genome.
ACCESSION M12732
SOURCE Human papillomavirus type 33 DNA recovered from a human invasive
cervical carcinoma, clone p15-5.
ORGANISM Human papillomavirus type 33
Viridae; ds-DNA nonenveloped viruses; Papovaviridae;
Papillomavirus.
COMMENT Naturally occurring variants of HPV33 have been studied in the L1
region.
Reference: Stewart,A.-C.M., Eriksson,A.M., Manos,M.M., Munoz,N.,
Bosch,F.X., Peto,J. and Wheeler,C.M.,
J. Virol. 70, 3127-36 (1996).
Variant Accession Nos. U45895-U45897
FEATURES Location/Qualifiers
CDS 5594..7093
/note=" L1 ORF from bp 5516 to 7093"
/product="major capsid protein"
/gene="L1"
/note="putative"
/codon_start=1
[translation="MSVWRPSEATVYLPPVPVSKVVSTDEYVSRTSIYYYAGSSRLLA
VGHPYFSIKNPTNAKKLLVPKVSGLQYRVFRVRLPDPNKFGFPDTSFYNPDTQRLVWA
CVGLEIGRGQPLGVGISGHPLLNKFDDTETGNKYPGQPGADNRECLSMDYKQTQLCLL
GCKPPTGEHWGKGVACTNAAPANDCPPLELINTIIEDGDMVDTGFGCMDFKTLQANKS
DVPIDICGSTCKYPDYLKMTSEPYGDSLFFFLRREQMFVRHFFNRAGTLGEAVPDDLY
IKGSGTTASIQSSAFFPTPSGSMVTSESQLFNKPYWLQRAQGHNNGICWGNQVFVTVV
DTTRSTNMTLCTQVTSDSTYKNENFKEYIRHVEEYDLQFVFQLCKVTLTAEVMTYIHA
MNPDILEDWQFGLTPPPSASLQDTYRFVTSQAITCQKTVPPKEKEDPLGK\BIFWEV
KEKFSADLDQFPLGRKFLLQAGLKAKPKLKRAAPTSTRTSSAKRKKVKK"
BASE COUNT 2544 a 1354 ¢ 1537 g 2474 t

U O U [l Bases 1 to 5580 not shown. [ U U U

5581 tattttttta cagATGtccg tgtggcggecc TAGtgaggec acagtgtacc tgcctcctgt

Y_F_ F T _D_V_R_V_A A _$_ 467
M_S V.W_R P_S EA T V Y L _P_P_V 16
L1 cds -> <- L2 end

5641 acctgtatct aaagttgtca gcactgatga atatgtgtct cgcacaagca tttattatta

_ PV S K V.V S TDE_Y V.S R T S LY_Y_Y 36
5701 tgctggtagt tccagacttc ttgctgttgg ccatccatat ttttctatta aaaatcctac

_A G_S S R L L AV G_H P Y F_S I K NPT 56
5761 taacgctaaa aaattattgg tacccaaagt atcaggcttg caatataggg tttttagggt

N A K K L L VP KV_S G L QY R V_F RV 76
5821 ccgtttacca gatcctaata aatttggatt tcctgacacc tccttttata accctgatac

_R L P D P N K F G F_P D T S_F Y N_P DT 96
5881 acaacgatta gtatgggcat gtgtaggcct tgaaataggt agagggcagc cattaggcgt

_Q R L VW A C_ V.G L_E I_ G R G Q P_L G V 116
5941 tggcataagt ggtcatcctt tattaaacaa atttgatgac actgaaaccg gtaacaagta

_G IS G H P L L N K_F D D T E T G_N_K/Y 136
6001 tcctggacaa ccgggtgctg ataataggga atgtttatcc atggattata aacaaacaca

P G _Q P G A D _NRE_CL S M DY K QT Q 156
6061 gttatgttta cttggatgta agcctccaac aggggaacat tggggtaaag gtgttgcttg

L c L L G C K P P T_G_ E H W_G K G_V_AC 176
6121 tactaatgca gcacctgcca atgattgtcc acctttagaa cttataaata ctattattga

_T N A AP A ND CP_P L E L ILN_T_ I I E 196
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6181

6241

6301

6361

6421

6481

6541

6601

6661

6721

6781

6841

6901

6961

7021

7081

ggatggtgat atggtggaca caggatttgg ttgcatggat tttaaaacat tgcaggctaa

M_V_D

taaaagtgat gttcctattg atatttgtgg cagtacatgc aaatatccag attatttaaa
K_S D V P | _D_I C G

aatgactagt gagccttaty gtgatagttt atttttcttt cttcgacgty aacaaatgtt
G_D S L

E_P_Y

T G F G_C _M_D
s T C

F F F

K_Y_P

tgtaagacac ttitttaata gggctggtac attaggagag gctgttcceg atgacctgta

F_F_N

tggatcaatg gttacttccg aatctcagtt atttaataag ccatattggc tacaacgtgc

V_T S

ggaagacccc ttaggtaaat atacattttg ggaagtg

agatttagat cagtttcctt tgggacgcaa gtttttatta caggcaggtc ttaaagcaaa
L G R K_F L L Q A G __

R_A_G_T

T_A E V

F_G_L T

Q_A_I_T_C _Q_K

AP TS

L_G_E

E_S Q L

LCR -> -> repeat region start

_P_K L K R A
_ V. K K $
<- L1 end
0 0 0

Bases 7141 to 7909 not shown.
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A_V_P

Elact agtgacagta caTATAAAAa
S _D_S

signal ->

Ftacagt ttgtttttca

glat ttaaaggaaa aattttcagc
Y_T_F_W_E V[D|] L K E K F_S A

0

HPV-33 Variants

216

236

256

276

296

316

336

356

376

396

416

436

456

476

496

499



HPV-33 Variants

L1 nuc 6666

6679

3603

7448
HPV33 e  5594-7093
15267 A 6539-6987
1S549 G- 6539-6987
15827 C-T-  6539-6987
L1 aa 3334

4574

8719
HPV33 VELD
1S267 N
1S549 e
1S827 *k

[-156
AUG 96



HPV-39 Variants

LOCUS HPV39 7833 bp ds-DNA VRL 06-MAR-1991
DEFINITION Human papillomavirus type 39 (HPV-39), complete genome.

ACCESSION M62849 M38185

SOURCE Human papillomavirus type 39 DNA isolated from a penile Bowenoid

papule biopsy.

ORGANISM Human papillomavirus type 39

Viridae; ds-DNA nonenveloped viruses; Papovaviridae;
Papillomavirus.

COMMENT Naturally occurring variants of HPV39 have been studied in the L1

region.

Reference: Stewart,A.-C.M., Eriksson,A.M., Manos,M.M., Munoz,N.,
Bosch,F.X., Peto,J. and Wheeler,C.M.,
J. Virol. 70, 3127-36 (1996).
Variant Accession Nos. U45899-U45905

FEATURES Location/Qualifiers

CDS 5643..7160
/note="L1 ORF from bp 5610 to 7160"
/product="major capsid protein"
/gene="L1"
/note="putative"
/codon_start=1
/translation="MAMWRSSDSMVYLPPPSVAKVVNTDDYVTRTGIYYYAGSSRLLT
VGHPYFKVGMNGGRKQDIPKVSAYQYRVFRVTLPDPNKFSIPDASLYNPETQRLVWAC
VGVEVGRGQPLGVGISGHPLYNRQDDTENSPFSSTTNKDSRDNVSVDYKQTQLCIIGC
VPAIGEHWGKGKACKPNNVSTGDCPPLELVNTPIEDGDMIDTGYGAMDFGALQETKSE
VPLDICQSICKYPDYLQMSADVYGDSMFFCLRREQLFARHFWNRGGMVGDAIPAQLYI
KGTDIRANPGSSVYCPSPSGSMVTSDSQLFNKPYWLHKAQGHNNGICWHNQLFLTVVD
TTRSTNFTLSTSIESSIPSTYDPSKFKEJJRHVEEYDLQFIFQLCTVTLTTDVMSYIH
TMNSSILDNWGAVAPPPSASLVDTYRYLQSAAITCQKDAPAPEKKDPYDGLKFWNVD
LREKFSLELD({gPLGRKFLLQARVRRRPTIGPRKRPAASTSSSSATKHKRKRVSK"

BASE COUNT 2426 a 1485 ¢ 1660 g 2262 t

U O U [l Bases 1 to 5640 not shown. [ U U U

5641 agATGgctat gtggcggtcT AGtgacagca tggtgtattt gcctccacct tctgtggega
M_A M _W R S S DS MV Y L_P PP S VA 19

L1 cds -> <- L2 end

5701 aggttgtcaa tactgatgat tatgttacac gcacaggcat atattattat gctggcagct
K_V_V N_T D D YV T R_T G I_Y_Y_Y _A G_S 39

5761 ctagattatt aacagtagga catccatatt ttaaagtggg tatgaatggt ggtcgcaagc
S R LL TV G HPY F KUV G _MNG G RK 59

5821 aggacattcc aaaggtgtct gcatatcaat atagggtatt tcgcgtgaca ttgcccgatce
QDI P KV S AYOQO YRV F RV T LPD 79

5881 ctaataaatt cagtattcca gatgcatcct tatataatcc agaaacacaa cgtttagtat
P N X F_S I_LP DA S L Y NUP_ET R L V 99

5941 gggcttgtgt aggggtggag gtgggcaggg gccagcecatt ggotgttggt attagtggac
W_A CV_G V E VG R G QP L _G V G _I_S G 119

6001 acccattata taatagacag gatgatactg aaaactcacc attttcatca accaccaata
H_ P L Y_N R Q D DT E N_S P_F S S T T N 139

6061 aggacagtag ggataatgtg tctgtggatt ataaacagac acagttgtgc attataggct
KD S R_D NV S VD Y KQT_Q L C I 1 G 159

6121 gtgttcccge cattggggag cactggggta agggaaaggc atgcaagccc aataatgtat
C_V P A_I_G_E _H W K_G_K A _C K P_ _N_N_V 179

6181 ctacggggga ctgtcctcct ttggaactag taaacacccc tattgaggat ggtgatatga
S T G D_C P P LE L V_NT P_I_E D _G D_M 199
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HPV-39 Variants

6241

6301

6361

6421

6481

6541

6601

6661

6721

6781

6841

6901

6961

7021

ttgatactgg ctatggagct atggacttty gtgcattgca ggaaaccaaa agtgaggtgc
I D TG _Y GA MDF GALOQ_ETK S EV

ctitagatat ttgtcaatcc atttgtaaat atcctgatta tttgcaaatg tctgcagatg
P LDI _CQ S I CK YPDJY_ L QM S AD

tgtatgGGGA CAGTATGTTC Ttctgtttac gtagggaaca actgtttgca agacattttt
V.Y GD_S M F F C L R R E Q_L F A R HF

-> glucocorticoid response element

ggaatcgtgg tggtatggty ggtgacgcca ttcctgecca attgtatatt aagggcacag
W NRG GMV G DA I_LP A Q_ L Y I KG.T

DI RA NP G S SV Y CP S P S G S M.V

cctetgattc ccagttattt aataagcctt attggctaca taaggcccag gg HcaEaaga
T S D S_Q L F N_K P Y W_ L H_K A Q _G_H_N__
atggtatatg ttggcataat caattatttc ttactgt [@gt ggacactacc cgtagtacca

NG I C_WHN QLF LTVV DTT RST

NF T L ST S I E S S I P S _TVY D P S K

ttaaggaata ta  @caggcac gtggaggagt atgatttaca atttatattt caactgtgta
F K E Y _[TIR H V EE Y DL Q_F IF L C

TV T L TTD VMS Y ILHT_MNS S I.L

acaattggaa tt  {@fgctgta gctcctccac catctgecag tttggtagac acttacagat
D N_W_N A V. A P P P S A S L VD T Y R

Y LLQS A Al T CQ KDAP _ AP E K _K.D

P Y DG LKF WNV DLRE_KTFS LEL

D_Q[F|P_L G R KF L L QAR_VRR RPT

O O O Bases 7081 to 7833 not shown. [ O |

[-158
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219

239

259

279

299

319

339

359

379

399

419

439

459

479



HPV-39 Variants

L1 nuc 66666666667777
55567788990000
99933855092223
36983534365781

HPV39 CCCTCCT TCAAT 5643-7160

1S270 TTTA——GATC  6585-7039

IS114 TTTA-—T-GATC  6585-7039

1S073 TTT-T-GATC  6585-7039

1S065 TTT-A-CT-GATC  6585-7039

1S015 TTT-AC-TCGATC  6585-7039

1S214 TTTATA-T-GATC  6585-7039

1S351 TTTATAC-T-GATC  6585-7039

L1 aa 333333 44444 444
11136800256666
78924144121223

HPV39

15270 kXYY *

ISll4 ****____*_*YY*

1S073 kY Y

ISOGS ***__*_**_*YY*

1S015 kK GG Y *

|8214 ****I*__*_*YY*

1S351 rk[F G SHRY Y *

[-159
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HPV-45 Variants

LOCUS HPV45 7858 bp ds-DNA VRL 04-OCT-1993
DEFINITION Human papillomavirus type 45 (HPV-45), complete genome.
ACCESSION X74479
SOURCE Human papillomavirus type 45 DNA.
ORGANISM Human papillomavirus type 45
Viridae; ds-DNA nonenveloped viruses; Papovaviridae;
Papillomavirus.
STANDARD full staff review
Delius, Deutsches Krebsforschungszentrum, Abteilung ATV, Im
Neuenheimer Feld 506, W 6900 Heidelberg, FRG
COMMENT Naturally occurring variants of HPV45 have been studied in the L1
region.
Reference: Stewart,A.-C.M., Eriksson,A.M., Manos,M.M., Munoz,N.,
Bosch,F.X., Peto,J. and Wheeler,C.M.,
J. Virol. 70, 3127-36 (1996).
Variant Accession Nos. U45906-U45916
FEATURES Location/Qualifiers
CDS 5530..7149
/note="putative"
/note="ORF L1 from bp 5524 to 7149"
/product="major capsid protein"
/gene="L1"
/note="putative"
/codon_start=1
ftranslation="MAHNIIYGHGIIIFLKNVNVFPIFLQMALWRPSDSTVYLPPPSV
ARVVSTDDYVSRTSIFYHAGSSRLLTVGNPYFRVVPNGAGNKQAVPKVSAYQYRVFRV
ALPDPNKFGLPDSTIYNPETQRLVWACVGMEIGRGQPLGIGLSGHPFYNKLDDTESAH
AATAVITQDVRDNVSVDYKQTQLCILGCVPAIGEHWAKGTLCKPAQLQPGDCPPLELK
NTIIEDGDMVDTGYGAMDFSTLQDTKCEVPLDICQSICKYPDYLQMSADPYGDSMFFC
LRREQLFARHFWNRAGVMGDTVPTDLYIKGTSANMRETPGSCVYSPSPSGSIITSDSQ
LFNKPYWLHKAQGHNNGICWHNQLFVTVVDTTRSTNLT@NRSHETYDPTKFIS
YSRHVEEYDLQFIFQLCTITLTAEVMSYIHSMNSSILENWNFGVPPPPYCELY RF
VQSVAVTC(JTPPEKQDPYDKLKFWTVDLKEKFSSDLDQYPLGRKFLVQAGLRRRP
TIGPRKRPAASTSTASTASRPAKRVRIRSKK"
BASE COUNT 2409 a 1462 ¢ 1652 g 2335t

H O O O Bases 1 to 5520 not shown. [ | | U

5521 TAGGTattcA TGgcacacaa tattatttat ggccatggta ttattatttt cctaaaaaac

_M_A H N _ 1 1Y G H G_I_l_I_F_L K N_ 17
L1 orf > L1 >
start  cds

E2 bind <-
5581 gtaaacgtat tccctatttt tttgcagatg gctttgtggc ggccTAGtga cagtacggta

V_N V_ _F P I_F_L QM AL W R P S D_S T V_ 37

<- L2 end

5641 tatcttccac caccttctgt ggccagagtt gtcagcactg atgattatgt gtctcgcaca

Y L P P P S V_A RV VS T D D Y V_S R T_ 57
5701 agcatatttt atcatgcagg cagttcccga ttattaactg taggcaatcc atattttagg

S ILF Y HA G_S SR L L T V_G NP_Y F R 77
5761 gttgtaccta atggtgcagg taataaacag gctgttccta aggtatccgc atatcagtat

V.V _P__N_G_A G_N_K Q AV P K V_S A_Y Q_Y_ 97
5821 agggtgttta gagtagcttt acccgatcct aataaatttg gattacctga ttctactata

RV F R V_A L_P D P NKUF G L P D_S T I 117
5881 tataatcctg aaacacaacg tttggtttgg gcatgtgtag gtatggaaat tggtcgtggg

Y_N_ P E T Q R _L V.W_ _A C V. _G M E I_G R _G_ 137

[-160

AUG 96



5941

6001

6061

6121

6181

6241

6301

6361

6421

6481

6541

6601

6661

6721

6781

6841

6901

6961

7021

7081

7141

O

cagcctitag gtattggect aagtggccat ccattttata ataaattgga tgatacagaa
QP L G _I_G_L S G_H P F_ Y N_K L D_D_T_E

agtgctcatg cagctacagc tgttattacg caggatgtta gggataatgt gtcagttgat
S A H A A T A \Y QD V. _R_D N _V_S V_D

tataagcaaa cacagctgtg tattttaggt tgtgtacctg ctattggtga gcactgggec
Y K Q T OLC 1 LG CV P A1lGE_HWA

aagggcacac tttgtaaacc tgcacaattg caacctggtg actgtcctcc tttggaactt
K G T L_C K P A _Q L Q_P G D C P P _ L E L

K NT | | ED _GDM V DT G.Y G A_MDF

agtacattgc aggatacaaa gtgcgaggtt ccattagaca tttgtcaatc catctgtaaa
S T L Q_D T K C_E V P L D I_C_Q_S I_C_K

tatccagatt atttgcaaat gtctgctgat ccctatgggg attctatgtt tttttgecta
Y _P_ D Y_L QM S A D P_Y_ G DS MF_F C L

cgccgtgaac aactgtttgc aagacatttt tggaataggg caggtgttat gggtgacaca
R R E Q L F A R_H_F W_N R A G V M_G D T

gtacctacgg acctatatat taaaggcact agcgctaata tgcgtgaaac ccctggcagt
V_P_T D_L_Y_ 1 K_G_T S A N M_R E T _ P _G_S

tgtgtgtatt ccccttctce cagtggetct attattactt ctgattctca attatttaat
C V.Y S P S P_S G S L I_T sS D S Q_L F N

aagccatatt ggttacataa ggcccagggc cataacaatg gtatttgttg gcataatcag
K P Y W L HK_A QG H_N_N G_I_ C W _H N_Q_

ttgtttgtta ctgtagtgga [Bactacccge agtactaatt taacattatg tgcctctaca
L F V T _V_V_D T T R S T N L T L C_A S T_

Maaafltcctg tgcca  ERJtac atatga  [gcct actaagttta agca Etatag tagacatgtg
[Q[N]P_Vv_P[S]T_Y D P T _K F_ KI[Q]Y S_R H V.

gaggaatatg atttacagtt tatttttcag ttgtgcacta ttactttaac tgcagaggtt

E_E Y D L QF_IF Q L_C T I_T L T_ A E V_
atgtcatata tccatagtat gaatagtagt atatt Flgaaa attggaatit tggtgt @cct
M_S Y I HSM_NSS | LLE NMWNTF_ G VP

ccaccaccta ¢ [Jacaagitt  EEtggataca tatcgttttg tgcaatcagt tgctgttacc
PP P T _T_S L _ D T Y _R_F V_Q_ S V _A V_T_

tgtcaaaag ] ata @tacacc tccagaaaag caggatccat atgataaatt Elaagttttgg
_Q K_-T P_P E K QD P Y_D K L_K F W_
actgttgacc taaaggaaaa attttcctcc gattt [Fjgatc aatatcccct tggtcgaaag

T VD L KE K _F S S D LD QY P L_G_R_K

titttagttc aggctgggtt acgtcgtagg cctaccatag gacctcgtaa gegtectget

F LV QA G L R RUR P T 1 G PR K_RPA
gcttccacgt ctactgcatc tactgcatct aggcctgcca aacgtgtacg tatacgtagt
A S T S T A S TAS R PA KRVR_ I R S
aagaaaTAAt atgttagcac atatatgtat gtttgtatgt atggttttgt atgttgtatg
KK _$_

<- L1 end

O O O Bases 7201 to 7858 not shown. [ | |

[-161
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157

177

197

217

237

257

277

297

317

337

357

377

397

417

437

457

477

497

517

537

539

HPV-45 Variants



HPV-45 Variants

L1 nuc

HPV45
1S816
I1S278
1S871
1S894
1S040
IS788
1S819
1S252
15282
1S949
IS761

L1 aa

HPV45
I1S816
1S278
I1S871
1S894
1S040
1IS788
1S819
1S252
1S282
1S949

6666666666666666
6666667888889999
2667780135661159
1156775672120416

5530-7149
—————————— A----- 6562-7016
--G---G--A---G- 6562-7016
--C---C---A--G-- 6562-7016
--G--CG--A---G- 6562-7016
----ATCGA-A----- 6562-7016
-CG--CG--A--G-- 6562-7016
--G-TCG--A----A  6562-7016
----ATCGA-A-A--- 6562-7016
----ATCGA-AA---- 6562-7016
T--G-TCGA-A----- 6562-7016
-GCG--AGGCA--G--  6562-7016

3333333444444444
6778889234446678
4893362961451249

ECNSSBCEVATEVDTEE
*,

PSS
“T“-H---*--S--
___GG_H*__*___*_
—-NIN*H** %o
~TGG-H*--*--S--

——-NIN*H***_N---
- NN*H**-*M----
*_ GG H*** e

[-162
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LOCUS HPV52

HPV-52 Variants

7942 bp ds-DNA VRL 04-OCT-1993

DEFINITION Human papillomavirus type 52 (HPV-52), complete genome.

ACCESSION X74481

SOURCE Human papillomavirus type 52 DNA.
ORGANISM Human papillomavirus type 52
Viridae; ds-DNA nonenveloped viruses; Papovaviridae;

Papillomav

irus.

STANDARD full staff review

Delius, De

utsches Krebsforschungszentrum, Abteilung ATV, Im

Neuenheimer Feld 506, W 6900 Heidelberg, FRG

COMMENT Naturally
region.
Reference:

occurring variants of HPV52 have been studied in the L1

Stewart,A.-C.M., Eriksson,A.M., Manos,M.M., Munoz,N.,

Bosch,F.X., Peto,J. and Wheeler,C.M.,
J. Virol. 70, 3127-36 (1996).
Variant Accession Nos. U45918-U45923

FEATURES Location/Qualifiers
CDS 5565..7154

/note="putative"
/note="ORF L1 from bp 5532 to 7154"
/product="major capsid protein"
/gene="L1"
/note="putative"
/codon_start=1
ltranslation="MVQILFYILVIFYYVAGVNVFHIFLQMSVWRPSEATVYLPPVPV
SKVVSTDEYVSRTSIYYYAGSSRLLTVGHPYFSIKNTSSGNGKKVLVPKVSGLQYRVF
RIKLPDPNKFGFPDTSFYNPETQRLVWACTGLEIGRGQPLGVGISGHPLLNKFDDTET
SNKYAGKPGIDNRECLSMDYKQTQLCILGCKPPIGEHWGKGTPCNNNSGNPGDCPPLQ
LINSVIQDGDMVDTGFGCMDFNTLQASKSDVPIDICSSVCKYPDYLQMASEPYGDSLF
FFLRREQMFVRHFFNRAGTLGDPVPGDLYIQGSNSGNTATVQSSAFFPTPSGSMVTSE
SQLFNKPYWLQRAQGHNNGICWGNQLFVTVVDTTRSTNMEKESEXKNENFKE
YLRHGEEFDLQFIFQLCKITLTADVMTYIHKMDATILEDWQFGLTPPPSASLEDTYRF
VTSTAITCQKNTPPKGKEDPBYMFWEVDLKEKFSADLDQFPLGRKFLLQAGLQARP
KLKRPASSAPRTSTKKKKVKR"

BASE COUNT 2540 a 1449 c 1621 ¢ 2332 t

0 0 0 0 Bases 1to 5520 not shown. [ [l [l [l

5521 tgttcctaTA Gcececectacag ctccatctac atctattatt gttgATGgta cagattttat

AP T AP ST_S 1| VDG _ T DF. 440

L1 orf start ->

L1 cds ->

55681 tttacatcct agttatttit tactacgtcg caggcgtaaa cgttitccat atttttttac

K_V_V_S

S R L L

G_K_K_V

L_ P _D_P

S Y F L L RR_RRK RFP Y F FT 460
_V_I_F Y _Y V_A G V. N_V F H I_F L 25
gcggecT AGtgaggeca ctgtgtacct gectcctgta cctgtctcta
V_A A $ 466
_W R P S E A T _V Y L_P PV PV S 45
<- L2 end
5701 aggttgtaag cactgatgag tatgtgtctc gcacaagcat ctattattat gcaggcagtt
_T D E YV S R T S | _Y_Y_Y_ _A G_S__ 65
5761 ctcgattact aacagtagga catccctatt tttctattaa aaacACCAGT AGTGGTaatg
_T V_G_ H_P_Y F_S ILK_N_T 'S _S G_N__ 85
-> E2 bind <-
5821 gtaaaaaagt tttagttccc aaggtgtctg gcctgcaata cagggtattt agaattaaat
LV P KV S G L QVY_R V F R_I_K_ 105
5881 tgccggaccc taataaattt ggttttccag atacatcttt ttataaccca gaaacccaaa
_N_K F G_F P _D_T S F_Y_N_P_ _E T Q__ 125
1-163

AUG 96



HPV-52 Variants

5941

6001

6061

6121

6181

6241

6301

6361

6421

6481

6541

6601

6661

6721

6781

6841

6901

6961

7021

7081

7141

O

gottggtgtg ggcctgtaca ggcttggaaa ttggtagggg acagcecttta ggtgtgggta
R LVW_ ACT GLE I GRG_ QFPL G V. G

ttagtgggca tcctitatta aacaagtttg atgatactga aaccagtaac aaatatgctg

.S G H_P L L NK F D D T E_T S N_ _K_ Y A
gtaaacctgg tatagataat agggaatgtt tatctatgga ttataagcag actcagttat

G_K P G _I.DN REC L S MD_Y_K T QO L
gcattttagg atgcaaacct cctataggtg aacattgggg taagggaacc ccttgtaata

Cl L G CKUP PIG EHWG KG.T P C_N

ataattcagg aaatcctggg gattgtcctc ccctacagcet cattaacagt gtaatacagg
NN_S G_N_P_G__D C_P_P_L Q L _I_N_S _V_lI
atggggacat ggtagataca ggatttggtt gcatggattt taatacctty caagctagta

D GDM V DT GFG CMDVF NTL QA_S

aaagtgatgt gcccattgat atatgtagca gtgtatgtaa gtatccagat tatttgcaaa
K S DV P 1D | CS SV CK_Y PD Y L O_

tggctagcga gecatatggt gacagtttgt tctitttict tagacgtgag caaatgtitg
M A SE P Y G DSL FFFL RRE QMF

ttagacactt ttttaatagg gccggtacct taggtgaccc tgtgccaggt gatttatata
VR HF FNR AGT LGDZP VPG DLY

tacaagggtc taactctggc aatactgcca ctgtacaaag cagtgctitt tttcctactc
Il Q GS NS G NTA TV QS SAF FPT

ctagtggttc tatggtaacc tcagaatccc aattatttaa taaACCGTAC TGGTTacaac
PSS G S_M V. T S E. S QL F N_K P Y W L Q

-> E2 bind

gtgcgcaggg ccacaataat ggcatatgtt ggggcaatca gttgtttgtc acagttgtgg
R AQ G HNN GIC WGNO L FV T V.V

ataccactcg tagcactaac atgactttat gtgctga Fot [@aglaaaggaa EcacaTATA

D_T_T R_S T N M_T L C_AE V_[KIKE[SIT Y_
signal ->

AAAatgaaaa ttttaaggaa taccttcgtc atggcgagga att [Joattta caatttattt

KN EN_F KE Y LR HGETE_ FDL QF.

ticaatigty caa  [Eattaca ttaacagctg atgttatgac ata Fattcat aa [jatggaty
F QLC KI1T LTA DV MT_Y I H KMD

ccactat [fiit agaggactgg caatttggcc ttaccccacc accgtctgea tctitggagg
A_T I L _E D W_ _Q_F G_L T P P P S A S L E

acacatacag atttgt @ac[ tctactgcta taac fitgtca Eaagaacaca ccacctaa [Eg
D_T Y R_F V_T_ _S_T A I_T C_Q_K N_T _P_P K

gaaaggaaga tcctttaaa [ gagtatatgt t [@tgggaggt ggatttaaaa gaaaagtttt
G _K E D _P L _K_ @_Y_M_ F W E V D L K E _K_F

ctgcagattt agatcagttt cctttaggta ggaagttttt gttacaggca gggctacagg
S ADL DOQF PLG RKUFL LOA G LO

ctaggcccaa actaaaacgc cctgcatcat cggccccacg tacctccaca aagaagaaaa
AR P K L KR PAS S APR_TST KKK

aggttaaaag gTAAccattg tctgttgggt aattgtctgt gtcatgtatg tgttgtgtat
K_V K R _$
<- L1 end

O O O Bases 7201 to 7942 not shown. [ g g

[-164
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145

165

185

205

225

245

265

285

305

325

345

365

385

405

425

445

465

485

505

525

529



L1 nuc

HPV52
1S1001
1S121
1S370
1S705
1S1015
1S464

L1 aa

HPV52
1S1001
1S121
1S370
1IS705
1S1015
1S464

6666666666666666666
6777777888999999999
9001169234123445889
8131244438705149032

5565-7154
----- CGT--A----  6603-7051
A------CA---G---  6603-7051
~--G-A-A---G--  6603-7051
Aceeeeees Aceeeeees 6603-7051
~Goe-GT--Anmmemee 6603-7051
--CGA---AGAG--AGC  6603-7051

3333344444444444444
7788801222555566777
8903300038127905236

EVKSSFEKYKI VTTCKKKCH

[-165
AUG 96
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HPV-58 Variants

LOCUS HPV58 7824 bp ds-DNA VRL 24-JAN-1992
DEFINITION Human papillomavirus type 58 (HPV-58), complete genome.
ACCESSION D90400
SOURCE Human papillomavirus type 58 DNA recovered from an invasive
cervical carcinoma, patient specimen GN479.
ORGANISM Human papillomavirus type 58
Viridae; ds-DNA nonenveloped viruses; Papovaviridae;
Papillomavirus.
COMMENT Naturally occurring variants of HPV58 have been studied in the L1
region.
Reference: Stewart,A.-C.M., Eriksson,A.M., Manos,M.M., Munoz,N.,
Bosch,F.X., Peto,J. and Wheeler,C.M.,
J. Virol. 70, 3127-36 (1996).
Variant Accession Nos. U45924-U45929
FEATURES Location/Qualifiers
CDS 5565..7139
/note=" L1 ORF from bp 5559 to 7139"
/product="major capsid protein"
/gene="L1"
/note="putative"
/codon_start=1
ftranslation="MVLILCCTLAILFCVADVNVFHIFLQMSVWRPSEATVYLPPVPV
SKVVSTDEYVSRTSIYYYAGSSRLLAVGNPYFSIKSPNNNKKVLVPKVSGLQYRVFRV
RLPDPNKFGFPDTSFYNPDTQRLVWACVGLEIGRGQPLGVGVSGHPYLNKFDDTETSN
RYPAQPGSDNRECLSMDYKQTQLCLIGCKPPTGEHWGKGVACNNNAAATDCPPLELFN
SIIEDGDMVDTGFGCMDFGTLQANKSDVPIDICNSTCKYPDYLKMASEPYGDSLFFFL
RREQMFVRHFFNRAGKLGEAVPDDLYIKGSGNTAVIQSSAFFPTPSGSIVTSESQLFN
KPYWLQRAQGHNNGICWGNQLFVTVVDTTRSTNMTLCEIWRABNFKEYVRHV
EEYDLQFVFQLCKITLTAMTYIHTNBSNILEDWQFGLTPPPSASLQDTYRFVTSQA
ITCQKTAPPKEKEDPLNKYTFWEVNLKEKFSADLDQFPLGRKFLLQSGLKAKPRLKRS

APTTRAPSTKRKKVKK"
BASE COUNT 2487 a 1388 ¢ 1576 g 2373 t
O O O O Bases 1 to 5520 not shown. [ O O O

5521 tattcctata tctccactaa ctccttttaa taccaTAAtt gtggATGgtg ctgattttat

P 1 s P L T P F N_T I 1 VD G_A D F M 446
M_V_ LI L 5
L1 orf start -> -=> L1 cds
5581 gttgcaccct agctatttta ttttgcgtcg cagacgtaaa cgttttccat atttttttge
L HP S Y F I_LL RR_RRK R FP Y_F FA 466
c_c T L_A I L FCV ADVN_V F H I_LF L 25
5641 agatgtccgt gtggcggecT AGtgaggcca ctgtgtacct gectectgtg cctgtgtcta
_D_V_ R V_A A $_ 472
QM _ SV _WRP S EA T V.Y L_P PV P V_ S 45
<- L2 end
5701 aggttgtaag cactgatgaa tatgtgtcac gcacaagcat ttattattat gctggcagtt
K_ V.V S _TDE YV S R T_S |I_Y_Y_Y _A G_S 65
5761 ccagactttt ggctgttggc aatccatatt tttccatcaa aagtcccaat aacaataaaa
S R L L_A V G_ _N_P_ Y F_S I_LK_S P N__N_N_K_ 85
5821 aagtattagt tcccaaggta tcaggcttac agtatagggt ctttagggtg cgtttacctg
K_V L V_P KV S G L QY RV_F RV R L P _ 105
5881 atcccaataa atttggtttt cctgatacat ctttitataa ccctgataca caacgtttgg
D P NX_F G F P DT S F Y N_PDT QR L 125
5941 tctgggcatg tgtaggcctt gaaataggta ggggacagcc attgggtgtt ggcgtaagtg
V_W_A C_V_G L E I_LG R G Q P_L G V _G_V_S 145
[-166

AUG 96



6001

6061

6121

6181

6241

6301

6361

6421

6481

6541

6601

6661

6721

6781

6841

6901

6961

7021

7081

gtcatcctta tttaaataaa tttgatgaca ctgaaaccag taacagatat cccgcacagc

G_H P Y_L N K F D D T E T S_N R 'Y P A Q 165

cagggtctga taacagggaa tgcttatcta tggattataa acaaacacaa ttatgtttaa

P_G_S D_N R E C L S M_D Y K_Q T Q L C L 185

ttggctgtaa acctcccact ggtgagcatt ggggtaaagg tgttgcctgt aacaataatg

I_G _C_K_P P T _G_E H W _G_K G_V_ A C _N_N_N_ 205

cagctgctac tgattgtcct ccattggaac tttttaattc tattattgag gatggtgaca

AA AT_D C P P L E L F N S_ I ILE D G_D_ 225

tggtagatac agggtttgga tgcatggact ttggtacatt gcaggctaat aaaagtgatg

M_V.D T_G F G C_M_D F G T L_Q A N__K S D 245

tgcctattga tatttgtaac agtacatgca aatatccaga ttatttaaaa atggccagtg

V_P ILD_|I_C N ST C K Y P D_Y L K M_A S 265

aaccttatgg ggatagtttg ttcttttttc ttagacgtga gcagatgttt gttagacact

E_P Y G_D S L F FF L RRE_QMF VRH_ 285

tttttaatag ggctggaaaa cttggcgagg ctgtcccgga tgacctttat attaaagggt

F F NN R_A G K L G_E AV P D_D L Y _1I_K G __ 305

ccggtaatac tgcagttatc caaagtagtg cattttttcc aactcctagt ggctctatag

S G NT_AV I__ QS S A F F P_T P S G_S_ | 325

ttacctcaga atcacaatta tttaataagc cttattggct acagcgtgca caaggtcata

V_T S E_S Q L F N K P Y W L_Q R A Q G H 345

acaatggcat ttgctggggc aatcagttat ttgttaccgt [fjgttgatacc actcgtagca

N_N_G I _C W_G_ N QL F V T V_V D T T R_S 365

ctaatatgac attatgcact gaagtaacta a [Flgaaggtac aTATAAAAat [ataatttta

TN M T_L C T _E V. T K_E_T _Y_K N_|D|N_F 385
signal ->

aggaatatgt acgtcatgtt gaagaatatg acttacagtt tgtttttcag ctttgcaaaa

K_E_Y V_R H V E E Y D L QF_V F Q L C_K_ 405

ttacactaac tgcagag Elta atgacatata tacatactat g Flattc EEat attttggagg

_T L T_A E_ M_T_Y_I_H T _M_[D]S[N]_I_L E 425

actggcaatt tggtttaaca cctcctcecgt ctgccagttt Elcaggacaca tatagatttg

D W._QF_G L T P PP S A S L_QD T Y R F_ 445

ttacctccca ggctattact tgccaaaaaa cagcaccccc taaagaaaag gaagatccat

V_T_ S Q_A I_T_ C QK T A P P_KE K E DFP_ 465

taaataaata tactttttgg gaggttaact taaaggaaaa gttttctgca gatct Elgatc

LN X Y_TF W E V_N_LKEK_FSA D L D_ 485

agtttccttt gggacgaaag tttttattac aatcaggcct taaagcaaag cccagactaa

Q F P L_G_R K F L L QS G_ L_K AK PR L 505

aacgttcggc ccctactacc cgtgcaccat ccaccaaacg caaaaaggtt aaaaaaTAAt

K_R S A_P_T T _R A P_S_ T K R_K K V_ _K K $ 524
<- L1 end

U U U Bases 7141 to 7824 not shown. [ U U U
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HPV-58 Variants

L1 nuc

HPV58
1S068
IS573
1S1021
IS131
1S404
I1S417

L1 aa

HPV58
1S068
IS573
1S1021
IS131
1S404
1S417

6666666667
6667788880

4991922281

1271827816

5565-7139
6588-7036

6588-7036

----G-A-G- 6588-7036

----- AAG-  6588-7036

----GAAG-- 6588-7036
-AAAGAAG-G  6588-7036

3333444444
5778122238
9683201294

KCCl DSNEE

~---VN*D--
+DNVN*D-*
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HPV-73(MM9) Variants

LOCUS HPV73MM9 458 bp ds-DNA VRL 16-OCT-1994
DEFINITION Human papillomavirus isolate MM9, partial L1 cds, My09/My11
region.
ACCESSION  U12491
SOURCE Human papillomavirus DNA recovered from a gential swab sample, isolate

MM9 (PAP238a).
ORGANISM Human papillomavirus
Viridae; ds-DNA nonenveloped viruses; Papovaviridae;
Papillomavirus.
COMMENT Naturally occurring variants of HPV73(MM9) have been studied in the
L1 region.
Reference: Stewart,A.-C.M., Eriksson,A.M., Manos,M.M., Munoz,N.,
Bosch,F.X., Peto,J. and Wheeler,C.M.,
J. Virol. 70, 3127-36 (1996).
Variant Accession Nos. U45935-U45937
FEATURES Location/Qualifiers
CDSs <1..>458
/note="putative"
/product="major capsid protein"
/gene="L1"
/note="putative"
/codon_start=1
ftranslation="AQGHNNGICWHNQLFLTVVDTTRSTNFSVCVGTQASSSTTTYAN
SNFKEYLRHAEEDLQF\BQLCKISLTTEVMTYIHSMNSTILEEWNFGLTPPPSGTLE
ETYRYVT{AISCQRPQPPKHEDPYAKLSFWDVDLKEKFSAELDQYPLG"

BASE COUNT 145 a 79 ¢ 84 g 150 t
1 gcacagggtc ataataatgg tatttgttgg cataatcaat tatttttaac tgttgtagat
A Q G _H_ N N G_I_C W _HNQ L F L T_V V D 20
L1 cds ->

-> MY11l PCR primer <-
61 actactagaa gcactaattt ttctgtatgt gtaggtacac a [flgctagtag ctctactaca

T TR S T NF_S V C VNV G T QA S S_S TT 40
121 acgtatgcca actctaattt taa [Fjgaatat ttaagacatg cagaagagt § toatttacag

T_Y_ A N_S N F_KE Y L RH AEEI[FID L Q 60
181 tttgtt  @ttc agttatgtaa aattagttta actactgagg taatgacata tatacattct

F v/[L] QL Cc K_I S L T T E V_MT.Y_I H S_ 80
241 atgaattcta ctatattgga agagtggaat tttggtctta ccccaccacc gtcaggtact

M_N_S T I L E_E W _N_ F G L T_P P P_S G_T_ 100
301 tt Elgaggaaa catatagata tgtaacatca ca @octatta gttgccaacg tcctcaacct

L EE T Y R Y_V.T S [HJA I _S CQR_P QP 120
361 cctaaagaaa caga [gaccc atatgccaag ctatcctttt gggatgtaga tcttaa [Fjgaa

P K E T[E|D P_Y_ A K LS F W_D V. D_Ll KE 140
421 aagttttctg cagaattaga tcagtatccc cttggacg

K F S A E L D_Q_Y P__L G_ 152

L1 cds ->

-> MY09 PCR primer <-
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L1 nuc

HPV73MM9
1S324
15223
1S601

L1 aa

HPV73MM9
1S324
1S223
I1S601

11113334
04780371
24073357
CETATCE
A-—-GGT-
~AT-GTA
-AAT-GTA

00001111
34560123
48731159
[CKFLIEHEK
*___*QD_
—YF-QD*
“*YF-QD*

1-456
1-456
1-456
1-456
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Sources of Variants

Sources for Variant Sequences

VARIANT

BPVI1R
BPU23379
PPBVARA
PPBVARB
PPBVARC
PPBVARD

CRPV
CRPVSy!

HPV1a
HPV1lvar

HPV5
E1l
E5
E7
E9
Ell
E13
El14
E16
E17
FC1
FC2
HPV5b
HPV5d
NAf1L
NAf2
NAf3
NAf5
NA1
Sam4
WAf2
5a2
5a3

5a4
5a5
5a6
5a7

5a8
5a9

SOURCE

[34]
(32]
[32]
[32]
[32]

[41]

[26]

[22]
(22]
[22]
[22]
[22]
[22]
[22]
[22]
[22]
[22]
[22]
[43]
[31]
(22]
[22]
[22]
[22]
[22]
[22]
(22]
[3]
[4, 3]

[4,3, 8]
[4, 3]
[4,3, 8]
3]

(3]
3, 8]

ACCESSION NUMBER(S)

U23379
LO7797
LO7798
LO7799
LO7800

U09467, U09493-U09497

uo6714

U49465

u49477

U49466

u49467

u49476

U4979

u4981

u4978

u49464

u49472

U49473

D90252

M18452, M18453, M18454, M22961
U49469

u4980

u49474

u49470

U49475

U49468

u49471
M72882, X74644, X74645, X64618
M73052, M73053, M73458, X74646,
X74647, X64620

M73054, M73055, M72884, M80460,
X74648, X74649, X64619

M73058, M73059, M7345X7, 74650,
X74651, X64621

M73051, M73056, M73057, M73456,
X74652, X74653, X64622

X64641

X64642

X64643

-171
AUG 96



Sources of Variants

Sources for Variant Sequences cont.

VARIANT SOURCE  ACCESSION NUMBER(S)
HPV6

6R [21] M22108

1082 [35] L36837

1083 [35] L36839

1084 [35] L36840

1086 [35] L36841

1094 [35] L36842

Alaska-C36 [17]

AM6-1 [13]

B6-1 [13]

B6-5 [13]

B6-15/1 [13]

BAM [21] MM22107

G6-6 [13]

G6-42 [13]

G6-78 [13]

Georgia-B1 [17]

Georgia-B4 [17]

Georgia-B5 [17]

Georgia-B6 [17]

Georgia-G1 [17]

Georgia-G2 [17]

Georgia-G3 [17]

Georgia-G4 [17]

Georgia-G5 [17]

Georgia-G6 [17]

Georgia-G7 [17]

HPV6A [16] L41216

HPV-6A [13]

HPV-6C [13]

IN6-6 [13]

India-D4 [17]

India-D5 [17]

India-D7 [17]

India-D9 [17]

J6-8 [13]

ML2 [21] M22106

NY6-1 [13]

NY6-16 [13]

NY6-19 [13]

PPHRRA [21] M20561

Philippines-A4  [17]
Philippines-A6 [17]

SN6-1 [13]
SN6-3 [13]
SN6-6A [13]
SN6-11 [13]
T70 [7] L22694
W50 [7] 122693
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Sources of Variants

Sources for Variant Sequences cont.

VARIANT SOURCE  ACCESSION NUMBER(S)
HPV11
6C [28] M26656
B11-7 [13]
B11-15D2 [13]
HPV11P [25]
HPV11VC [25]
J11-2 [13]
G11-30 [13]
G11-79 [13]
NY11-9 [13]
NY11-14 [13]
PPH11A 5] J04351
SN11-1 [13]
S11-27 [13]
HPV16R
114B [23]
114K [23]
1194 [19, 18]
1268 [19]
649 [19]
77 [19]
84 [19]
A00446 [27]

ALABAMA-B23  [17]
ALABAMA-B24  [17]

ALASKA-C32 [17]

ALASKA-C51 [17]

AM-6 [14] L22662
AN-10 [14] L22674
AN10a [14] L22673
AN-12 [14] L22665
AP-4 [14] 122669
B20 6]

B22 6]

B23 6]

B25 6]

B29 6]

B30 6]

B33 6]

B61 6]

BAVINCO [1]

BAVINC3 [1]

BB1 [2, 15] M83847
BB3 [2, 15] M83846
BBSA [2, 15] M83844
BB11 [2, 15] M95524
BB14 [2, 15] M83848
BB19 [2, 15] M83849
BB24 [2, 15] M83834, M83845
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Sources of Variants

Sources for Variant Sequences cont.

VARIANT SOURCE ACCESSION NUMBER(S)
HPV16R cont.

BT6 [38]

BT7 [38]

BT8 [38]

BT9 [38]

BT10 [38]

BT11 [38]

BT12 [38]

BT15 [38]

BT20 [38]

BT22 [38]

BT23 [38]

CASKI [2] M83776, M83840, M83871

DC141 [38]

DC207 [38]

DC212 [38]

DC255 [38]

DC269 [38]

DT4 [38]

DT24 [38]

DT42 [38]

F94 2 [9]

F94 27 [9]

F94 42 [9]

Fo94 44 [9]

F94 73 [9]

F94 76 [9]

F94 80 [9]

F94 85 [9]

F94 89 [9]

F94 113 [9]

F94 135 [9]

F94 143 [9]

F94 161 [9]

F94 179 [9]

GALUC64 [11] U33069

GALUC73 [11] U33068

GALUC91 [11] U33119

GALUC106 [11] U33066

GALUC136 [11] U33067

GALUC153 [11] U33065

GALU1601 [10] U14511

GALU1603 [10] U14512

GALU1607 [10] U14513

GALU1627 [10] Ul14514

GALU1629 [10] U14515

GALU1649 [10] U14516

GB1=WV_2965  [6]
GB3=WV_3096  [6]
GB4=WV_3097  [6]
GB5=WV_3270  [6]
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Sources of Variants

Sources for Variant Sequences cont.

VARIANT SOURCE ACCESSION NUMBER(S)
HPV16R cont.

GB6=WV_3471 [6]

GB10 [2] M83851

GB10=WV_4042 [6]

GB11=WV_4043 [6]

GB12=WV_4044 [6]

GB13 [2] M83850

GB13=WV_75 [6]

GB14=WV_1024 [6]

GB21A [2] M83852

GEORGIA-B9 [17]

H84 [18]

HDS69.10/16/89 [42]

HDS81A.02/24/92  [42]
HDS81A.06/19/91  [42]
HDS81A.10/04/89  [42]
HDS81A.11/07/90  [42]
HDS81B.02/24/92  [42]
HDS81B.06/19/91  [42]
HDS81B.10/04/89  [42]
HDS81B.11/07/90  [42]
HDS84A.03/26/90  [42]
HDS84A.07/23/90  [42]
HDS84B.03/26/90  [42]
HDS84C.03/26/90  [42]
HDS84C.07/23/90  [42]
HDS84D.07/23/90  [42]
HDS85.06/12/90 [42]
HDS106A.02/13/90  [42]
HDS106A.05/08/90  [42]
HDS106B.02/13/90  [42]
HDS106C.05/08/90  [42]
HDS109.07/25/90 [42]
HDS109.11/30/90 [42]
HDS117A.04/09/92  [42]
HDS117A.08/12/92  [42]
HDS117B.04/09/92  [42]
HDS138.05/01/91 [42]

HPK_IB [6]

HPK_II [6]

IND-4 [14] L22667

IND-5 [14] L22670

IND-7 [14] 122666

J-5 [14] 122668

MICHIGAN-B8 [17]

MISSOURI-B11 [17]

NM.4094 [44] U34078,U34107,U34136,U34165
NM.9999 [44] U34079,U34108,U34137,U34166
NM.T197 [44] U34080,U34109,U34138,U34167
NM.T446 [44] U34081,U34110,U34139,U34168
NM.T455 [44] U34082,U34111,U34140,U34169
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Sources of Variants

Sources for Variant Sequences cont.

VARIANT

HPV16R cont.
NM.T529
0162
0191
0204
0356
0424
0425
0462
0489
0512
0559
0561
OR.0198
OR.1783
OR.1905
OR.2087
OR.3136
OR.3473
OR.3759
OR.4072
OR.4451
OR.4541
OR.4716
OR.4724
OR.4997
OR.5110
OR.5428
OR.5691
OR.6106
OR.6170
OR.6311
OR.7145
OR.7574
OR.7587
OR.7632
OR.7754
OR.7875
OR.7908
OR.8160
OR.8329
OR.8392
OR.8863
OR.8987
OR.9237
P-1
PANAMA-136
PANAMA-148
PANAMA-156
PANAMA-200
PANAMA-206

SOURCE

[44]
(18]
(18]
(18]
(18]
(18]
(18]
(18]
(18]
(18]
(18]
(18]
[44]
[44]
[44]
[44]
[44]
[44]
[44]
[45]
[45]
[44]
[44]
[44]
[44]
[44]
[44]
[44]
[44]
[44]
[44]
[44]
[44]
[44]
[44]
[45]
[45]
[45]
[44]
[44]
[44]
[45]
[44]
[44]
[14]
[17]
[17]
[17]
[17]
[17]

ACCESSION NUMBER(S)

U34083,U34112,U34141,U34170

U34084,U34113,U34142,U34171

U34085,U34114,U34143,U34172
U34086,U34115,U34144,U34173
U34087,U34116,U34145,U34174
U34088,U34117,U34146,U34175
U34089,U34118,U34147,U34176

U34090,U34119,U34148,U34177
U34091,U34120,U34149,U34178
U34092,U34121,U34150,U34179
U34093,U34122,U34151,U34180
U34094,U34123,U34152,U34181
U34095,U34124,U34153,U34182

U34096,U34125,U34154,U34183
U34097,U34126,U34155,U34184
U34098,U34127,U34156,U34185
U34099,U34128,U34157,U34186
U34100,U34129,U34158,U34187
U34101,U34130,U34159,U34188
U34102,U34131,U34160,U34189

U34103,U34132,U34161,U34190
U34104,U34133,U34162,U34191

U34105,U34134,U34163,U34192
U34106,U34135,U34164,U34193
L22663
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Sources of Variants

Sources for Variant Sequences cont.

VARIANT SOURCE  ACCESSION NUMBER(S)

HPV16R cont.
PANAMA-349 [17]
PANAMA-A12 [17]
PANAMA-A13 [17]
PANAMA-B20 [17]
PANAMA-B4 [17]
PANAMA-C10 [17]
PANAMA-C20 [17]
PANAMA-D6 [17]
PANAMA-F15 [17]
PANAMA-F30 [17]
PANAMA-F38 [17]
PANAMA-F43 [17]

S23 [33]

S27 [33]

S29 [33]

s83 [33]

S93 [33]

S99 [33]

S108 [33]

SA-9 [14] L22661

SB1 [2, 15] M83838

SB2 [2, 15] M83870

SB5 [2, 15] M83778, M83869
SB7 2] M83839,M83875
SB10 [2, 15] M83877

SB13 [2, 15] M83836, M83872, M83873
SB14 [2, 15] M83837

SB16 [2, 15] M83842, M83880
SB17 [2, 15] M83876

SB21 [2, 15] M83841

SB21A 2] M83843, M83878, M83879
SH-2a [14] L22671

SIHA 2] M83777, M83874
SL-6a [14] L22664

SN-4 [14] L22672

SS1A 2] M83835

T3 [33]

T17 [33]

T45 [33]

T49 [33]

TB1 2] M83885

TB1=A6 6]

TB3=A16 6]

TB4 2] M83855, M83881
TB4=A21 6]

TB5=A24 6]

TB6=A27 6]

TB7=A32 6]

TBS 2] M83853
TB8=A36 6]
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Sources of Variants

Sources for Variant Sequences cont.

VARIANT SOURCE ACCESSION NUMBER(S)
HPV16R cont.

TB9=A42 [6]

TB11=A46 [6]

TB12=A50 [6]

TB13 [2] M83854, M83884

TB14=A54 [6]

TB15 [2] M83859

TB15=A56 [6]

TB16 [2] M83858, M83883

TB16=A61 [6]

TB17=A62 [6]

TS3 [2] M83865

TS3A [2] M83866

TS3B [2] M83867

TS3C [2] M83868

TS5 [2] M83860

TS5A [2] M83861

TS5B [2] M83862, M83863

TS5C [2] M83864

TS6A [2] M83856

TS6B [2] M83857
HPV18

AM18-1 [29] L22615

A4 [40]

A5 [40]

A8 [40]

Al3 [40]

A20 [40]

A23 [40]

A29 [40]

A52 [40]

Al8-1 [30] U59162

Al8-2 [30] U59163

C18-5 [30] U59164

C18-7 [30] U59165

B6 [40]

B16 [40]

B17 [40]

B21 [40]

B37 [40]

B44 [40]

B54 [40]

C4-1 [29] L22635

C41 [40]

G18-1 [29] L22617

G18-2 [29] L22619

HELA [40]

HPV18v1E67 [20] M20324

HPV18v2E67 [20] M20325
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Sources of Variants

Sources for Variant Sequences cont.

VARIANT SOURCE ACCESSION NUMBER(S)
HPV18 cont.

HPV18v3E67 [37] X04773

HPV18v4E6 [24] X04354

HPV18v5E67 [36] M26798

IN18-1 [30] U59161

1S002 [39] U45889

1S168 [39] U45892

1S172 [39] U45894

1S326 [39] U45890

1S664 [39] U45891

1S768 [39] U45893

J18-1 [29] L22616

NY18-1 [30] U59156

NY18-2 [30] U59156

NY18-6 [30] U59158

NY18-11 [30] U59159

NY18-13 [30] U59160

Scl8-2 [29] L22622

Scl8-3 [29] L22618

Scl18-4a [29] L22621

Sc18-4b [29] L22623

SW756 [40]

T18-3 [29] L22626

T18-4 [29] L22628

T18-5 [29] L22625

T18-7 [29] L22624

T18-8 [29] L22627

T18-9 [29] L22620

T18-10 [29] L22634

T18-12 [29] L22633

T18-16 [29] L22631

T18-17 [29] L22632

T18-18a [29] L22629

T18-18b [29] L22630

2 [12]

3 [12]

4 [12]

8 [12]

12 [12]

14 [12]

16 [12]

23 [12]

24 [12]

25 [12]

27 [12]

33 [12]

40 [12]

42 [12]

a7 [12]
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Sources for Variant Sequences cont.

VARIANT  SOURCE  ACCESSION NUMBER(S)

HPV18 cont.
101 [40]
161 [40]
173 [40]
2031 [40] -
3068 [40]
4039 [40]
4040 [40]
4050 [40]
4052 [40]
4055 [40]
5076 [40]
HPV33
1S267 [39] U45895
1S549 [39] U45896
1S827 [39] U45897
HPV39
1IS015 [39] U45903
1S065 [39] U45902
1S073 [39] U45900
1IS114 [39] U45901
1S214 [39] U45904
1S270 [39] U45899
1IS351 [39] U45905
HPV45
1S040 [39] U45907
1S252 [39] U45909
1S278 [39] U45912
1S282 [39] U45908
IS761 [39] U45916
1IS788 [39] U45915
1S816 [39] U45906
1S819 [39] U45910
1S871 [39] U45914
1S894 [39] U45913
1S949 [39] U45911
HPV52
1S121 [39] U45919
1IS370 [39] U45920
1S464 [39] U45923
IS705 [39] U45918
1IS1001 [39] u45921
1IS1015 [39] u45922
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Sources for Variant Sequences cont.

VARIANT  SOURCE  ACCESSION NUMBER(S)

HPV58
1S068 [39] U45924
1S131 [39] U45927
1S404 [39] U45928
1S417 [39] U45929
IS573 [39] U45925
1S1021 [39] U45926
HPV73MM9
1S223 [39] U45936
1S324 [39] U45935
1S601 [39] U45937
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